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COMPUTER PROGRAM FOR CALCULATING THE RELATIVE YIELDS 
OF ISOMERS PRODUCED IN NUCLEAR REACTIONS 

by 

W. L. Hafner, J r . , 
J. R. Huizenga, and R. Vandenbosch 

I. INTRODUCTION 

The following p rogram has been written to compute the relative 
c ross sections of i somers produced in nuclear react ions. The theoretical 
formal ism has been given in references 1 and 2. The program is divided 
into three main par t s . 

P a r t I. Computation of the part ial compound nucleus cross sections and 
the normalized initial compound nucleus spin distribution. 

The c ross section for the formation of a compound nucleus with 
spin J(, at a bombarding energy E is given by 

I+s Jc+S t:;^ 2Jc+i 

where 

°"-"'= "*\| . . i ,HLI^^^^^^'"" • 

•̂  = de Broglie wavelength of the incoming projecti le, 

I = spin of the target nucleus, 

s = spin of the projecti le , 

To(E) = t ransmiss ion coefficient of a part icle with orbital angular 
momentum I and energy E, 

J(,(max) = ^max + s + I, 

0, 1, 2 Jc(max) 
Computed for Je = j . ^ ^_ | Je(max) ' 

^J. R. Huizenga and R. Vandenbosch, Phys. Rev., 2^0. 1305 (1960) 

2 R . Vandenbosch and J. R. Huizenga, Phys. Rev., 120, 1313 (1960) 



The f i r s t p a r t of the p r o g r a m u t i l i z e s the above equa t ion to c o m p u t e 
the n o r m a l i z e d in i t i a l compound n u c l e u s sp in d i s t r i b u t i o n . The n e c e s s a r y 
input p a r a m e t e r s a r e the fol lowing: 

1) t a r g e t sp in = I; 

2) p r o j e c t i l e sp in = s; 

3) p r o p o r t i o n a l i t y c o n s t a n t = •nh^. 

If one is i n t e r e s t e d only in a n o r m a l i z e d sp in d i s t r i b u t i o n P j , 
th i s c o n s t a n t can be s e t equa l to 1. H o w e v e r , if the abso lu te 
c r o s s s e c t i o n a s a funct ion of J^ i s d e s i r e d , one m u s t put in 
the above p r o p o r t i o n a l i t y c o n s t a n t ; * 

4) t r a n s m i s s i o n coef f i c ien t s a s a funct ion of l for d e s i r e d 
r e a c t i o n . 

The output q u a n t i t i e s of th i s s t age of the c a l c u l a t i o n a r e the p a r t i a l c r o s s 

s e c t i o n s a ( J c , E ) , P j , runn ing s u m of P j , and < J ! > . w h e r e P j ^ , i s d e 

fined a s the p r o b a b i l i t y tha t the compound n u c l e u s h a s sp in J c or 

Pj^ = a(Jc,E) / Y a(Jc.E) 

It should be no ted tha t the spin cutoff f a c to r 0 d o e s no t e n t e r into 
th is s tage of the ca l cu l a t i on . 

P a r t II. Compu ta t i on of the n o r m a l i z e d sp in d i s t r i b u t i o n 
following p a r t i c l e e m i s s i o n . 

A p a r t i c u l a r s t a t e with spin J^- can d e c a y by p a r t i c l e e m i s s i o n to 
final s t a t e s with a v a r i e t y of spin v a l u e s , e a c h of which a r e d e n o t e d by Jf. 
The r e l a t i v e p r o b a b i l i t y for an in i t i a l s t a t e J^ for e m i t t i n g a p a r t i c l e to a 
final s t a t e of spin Jf i s g iven by 

Jf+s ' J ^ S 

P(Jf) -p(jf) Y L T'„.(E) , 
s=|jf-s'| r=|jc-s| 

w h e r e s' i s the i n t r i n s i c spin of the e m i t t e d p a r t i c l e , T!, , (E) the t r a n s 
m i s s i o n coeff ic ient of the e m i t t e d p a r t i c l e with a n g u l a r m o m e n t u m i' and 
e n e r g y E , and 

p( j f ) OC (2Jf + l) exp [ - ( J f + D Y z a ^ ] , 

w h e r e a is the spin cutoff f ac to r . 

*It is often conven ien t to e x p r e s s Tr.;̂ ^ ^^ un i t s of lO"^* cm^ so tha t the 
p a r t i a l c r o s s s e c t i o n s a p p e a r in u n i t s of b a r n s . 



The normalized yield of spin Jf coming from initial spin JQ is ob
tained by multiplying the initial normalized yield of Jc by the fraction of 
Jc decaying to Jf. The total normalized yield of Jf is computed by sum
ming over all values of Jc and is given by the following equation: 

J ' :max '°^" l+ ' 'max*s ' l>Jc„3, 

Jf + -'max+ s' for (Jf t .̂ max + s'K Jc™, 

Jq;forlJ(-.€max-s' l iO 

J f -^max-s ' for Uf--^max - s'l>0 

Jc*S 

V 

s-|Jf-s'| .^'-Uc-Sl 

Jc-- 'max-s ' for(Jc- .<max-s ' l> l ' 

Jc+S 

s-|jf-s'| r-Uc-si 

w h e r e 

Pjf = (2Jf + 1) exp 
(Jf+i)' 

Za' 

+ s' + J„ 

for J Jff. Jfi + 1. 

- i max , . . „ . 

= Maximum value of the index J from the input P j 

tial values of the indices J and Jf [i.e., if J J c f Jff a>̂ ^ I'̂ i 

integer, then J c . = 0; if Jc is half integer, then Jc^ = i 

similarly if Jf is integer, then Jf = 0 and if Jf^^^ is 
m a x 1 max 

half integer then Jf = j-] . 

P T are the normalized initial spin distribution from the initial 
J c 

compound nucleus. 

T'J,' are the t ransmission coefficients 

s' is the outgoing part icle spin 

£' is the maximum value of the index £' for the input TV. 



T h e input p a r a m e t e r s for t h i s p a r t of the p r o g r a m a r e 

1) n o r m a l i z e d compound n u c l e u s spin d i s t r i b u t i o n 

(output of P a r t I), 

2) spin of e m i t t e d p a r t i c l e s ' , 

3) t r a n s m i s s i o n coeff ic ients of e m i t t e d p a r t i c l e T'^, , and 

4) va lue of spin cutoff f a c to r a. 

The t r a n s m i s s i o n coeff ic ients of the e m i t t e d p a r t i c l e m u s t be s u p 
p l ied f rom s o m e e x t e r n a l s o u r c e . T h e s e a r e a v a i l a b l e for m o s t p a r t i c l e s 
a t v a r i o u s e n e r g i e s f rom both s q u a r e - w e l l and o p t i c a l - m o d e l c a l c u l a t i o n s . 
In c e r t a i n ca l cu l a t i ons i t m a y be suff ic ient to u s e a s ing l e s e t of t r a n s m i s 
sion coeff ic ients which a r e a s s o c i a t e d wi th the a v e r a g e e n e r g y of the e v a p 
o r a t e d p a r t i c l e . In o t h e r c a l c u l a t i o n s i t m a y be n e c e s s a r y to subd iv ide the 
p r o b l e m into s e v e r a l p a r t s , each p a r t dea l ing wi th e m i t t e d p a r t i c l e s of a 
s e l e c t e d ene rgy bin and i t s a s s o c i a t e d t r a n s m i s s i o n coe f f i c i en t s . The 
weight ing of the b ins and f inal s u m m a t i o n of the v a r i o u s p r o b a b i l i t i e s i s 
not p e r f o r m e d by the p r o g r a m s ince in m o s t of our c a l c u l a t i o n s to da te we 
have u s e d an a v e r a g e ene rgy of the outgoing p a r t i c l e and, h e n c e , a s ing le 
se t of t r a n s m i s s i o n coef f ic ien t s . 

The p r o g r a m wil l c o m p u t e the sp in d i s t r i b u t i o n fol lowing s u c c e s s i v e 
p a r t i c l e e m i s s i o n as long as the above input p a r a m e t e r s a r e spec i f i ed for 
each e v a p o r a t e d p a r t i c l e . Of c o u r s e , the input sp in d i s t r i b u t i o n for the s e c 
ond p a r t i c l e to be e v a p o r a t e d i s the output sp in d i s t r i b u t i o n of the f i r s t 
p a r t i c l e , e t c . 

P a r t III. Computa t ion of the n o r m a l i z e d spin d i s t r i b u t i o n following 
g a m m a - r a y e m i s s i o n . 

After the l a s t p a r t i c l e is e m i t t e d , the f inal s t a g e of d e - e x c i t a t i o n 
t akes p l ace by e m i s s i o n of one o r a c a s c a d e of g a m m a r a y s . The p r o b a 
bi l i ty of decaying f rom a s t a t e J i to s t a t e Jf i s a s s u m e d to be s i m p l y p r o 
po r t i ona l to the dens i ty of f inal s t a t e s wi th spin Jf. The t o t a l n o r m a l i z e d 
y ie ld of Jf i s given by the following f o r m u l a : 

y ^ ^ J i P ( J f ) ^ J i . j f 

^Jf " Z . Ji+i 

j f - | j i - i i 

p(Jf) = (2Jf+I) exp i L L j i 
Za' 



Jf = J i + l ; 6 j . J , = 1 i f | J i - J f M ^ l J i + Jfi ; 
max '^max ^I'-Jf ' 

ST. T, = 0 otherwise* 

I - multipolarity of gamma emission 

a - spin cutoff factor 

F T - normalized initial spin distribution (following last part icle 
emission) 

II. PROGRAM DESCRIPTION 

This For t r an II P rog ram, written for the IBM 704, consists of 
three subprograms, each one of which computes a separate spin dis t r ibu
tion for nuclear react ions. They are the Normalized Initial Compound 
Nucleus Spin Distribution, Normalized Spin Distribution following Par t ic le 
Emission, and Normalized Spin Distribution following Gamma-ray Eimis-
sion. The par t ic le -emiss ion and gamma-ray cases allow the operator to 
compute the spin distribution after the emission of each of M part icles 
and/or each of N gamma rays . 

This P r o g r a m will allow for great generality in the choice of 
number and combination of the three separate subprograms to be performed. 
Six different arrangements of the calculations a re possible: 

1. Initial Compound Nucleus Spin Distribution only. 

2. Normalized Spin Distribution following Par t ic le Emission only. 
This may be done for the emission of any number of par t ic les , in which 
case the final Normalized Spin Distribution following the emission of par 
ticle j becomes the initial Normalized Spin Distribution used in the calcula
tions for the emission of part icle j+1. 

3. Normalized Spin Distribution following Gamma-ray Emission 
only. This may be done for the emission of any number of gamma rays , 
in which case the final Normalized Spin Distribution following the emission 
of gamma ray j is used as the initial normalized spin distribution used in 
the calculations for the emission of gamma ray j + 1. 

4. Initial Compound Nucleus Computation followed by computa
tions for emission of M par t ic les . The final spin distribution from the 

*This condition a r i s e s from selection rules forbidding photon t r ans i 
tions such as 0 — 0 for dipole and 0 ^ 0 , 0 ^ 1 , and 1 ^ 0 for 
quadrupole. 



compound nucleus is used as initial spin distribution for the first par t ic le -
emission computation. If M > 1, then the program operates as in the 
part ic le-emission case, and the final spin distribution for part icle j be
comes the initial spin distribution for part icle j + 1. 

5. Part icle Emission Calculations followed by Gamma-ray Calcula
tions. This possibility allows the spin distribution for the emission of M 
particles to be completed as in Type 2 Calculations, and then the last 
part icle-emission, final spin distribution is used as the initial spin distribu
tion for the first gamma-ray emission. The initial spin distribution has to 
be normalized so that the sum is 1.000. If the number of gamma rays 
emitted is greater than one, then the Program will operate as in Type 3 
calculations, from this point on. 

6. Compound Nucleus Computation followed by M part ic le-emission 
cases followed by N gamma-ray emissions. This type of computation is a 
combination of Types 1 followed by Type 2 followed by Type 3 computations, 

III. RESTRICTIONS 

A minimum 704 with a floating-point underflow feature is required. 

IV. USAGE 

The program requires no sense switches or special console 
settings. The instructions and data cards described in Sect. VII are placed 
behind the program deck. The computer automatically stops when the last 
data card has been processed. 

v . OUTPUT 

Output is on tape 6 in BCD form in the present program and may 
be easily listed off-line. Carriage control information is contained in the 
FORTRAN format statements to produce listings s imilar to the sample 
listing included. The tape on which the output is written is optional. The 
variable K TAPE controls the tape unit on which the output is written. If 
a tape unit different from unit 6 is desired, the user may change the value 
of K TAPE on statement 22222 K TAPE = 6. If, for example, it is desired 
to write on unit 7, statement 22222 should be changed to read 22222 
K TAPE = 7. 



VI. CHECKOUT 

Cards for a sample problem, of type 6, are included. The output 
should be identical with that of the sample listings included. A sample of 
the data-preparat ion formats are included which will produce the input 
cards for the sample problem. FORTRAN listings of the p rogram are 
also included. 
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VII. DATA CARD FORMATS 

A. Card Formats to perform a Type 1 or Compound Nucleus Calculation 

1. Format (72H) 

Identification of problem: reaction. Problem Number, etc. 
P is required in column 1 
identification in columns 2-72 
i.e., PbbbbAG-107b+b35bMEVbHE4 

Note: b indicates a blank column. Spacing on this CARD is at 
the discretion of the user . 

2. Format (12) 

Column 1 = 0 
Column 2 = 1 
This CARD indicates the Type of Problem to be done. 

3. Format (3E15.8, 13) 

This CARD contains the values of the Target Spin, 
Projectile Spin, Proportionality Constant and Number 
of Transmission Coefficients to be used. 

Target Spin in columns 1-15 
Projectile Spin in columns 16-30 
Proportionality Constant in columns 31-45 must be Nonzero 
Number of Transmission Coefficients in columns 46-48 
i.e., +0.10000000E + 01+0.50000000E+00+0.10000000E+01027 

4. Format (E15.8,5X,F4.1) 

Transmission Coefficient in columns 1-15 

Columns 16-18 are blank 
Column 19 is an L 
Column 20 is an equal sign ( = ) 
Column 21-24 has the value of L 
+0.10000000E+01bbbL=20.0 
or +0.10000000E+01bbbL=01.0 

There should be as many cards of this Type as was 
specified in columns 46-48 of 3. 

1-4 Constitute all of the input data required to perform a Type 1 
Calculation. 
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B. Card Formats to perform a Type 2 or Par t i c le -emiss ion Calculation 

1. Format (72H) 

Identification of problem: reaction. Problem Number, etc. 
P is required in column 1 
identification in columns 2-72 
i.e., PbbbbAG-107b+b3 5bMEVbHE4 

Note: b indicates a blank column. Spacing on this CARD is at 
the discret ion of the user . 

2. Format (12) 

Column 1 = 0 
Column 2 = 2 
This card indicates the Type of Problem to be done. 

3. Format (12) 

The Number of Par t ic les to be emitted - NPE must be Nonzero 
NPE goes in columns 1 and 2 
i.e., for 7 part ic les to be emitted, 07 

4. Format (12) 

The number of values of the Initial Spin Distribution to 
be used - NJC 
NJC goes in columns 1 and 2 
i.e., for 21 values the card is of the form: 21 

5. Format (El 5.8,5X,F4.1) 

Initial Spin Distribution in columns 1-15 
Columns 16, 17 a re blank 
Column 18 is a J 
Column 19 is a C 
Column 20 is an equal sign ( = ) 
Columns 21-24 has the value of JC 
i.e., +0.10000000E+01bbJC = l6.0 

One value per card. There should be as many cards of 
this type as was specified in 4. 

6. Format (F6.3) 

Outgoing Par t ic le Spin in columns 1-6 
i.e., 00.500 
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7. Format (12) 

Number of Transmission Coefficients to be used in 
computations must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21 

8. Format (E15.8,5X,F4.1) 

Values of the Transmission Coefficient in columns 1-15 
Columns 16-18 are blank 
Column 19 is an L 
Column 20 is an equal sign ( = ) 
Column 21-24 is the value of L 
i.e., +0.10O00OO0E+00bbbL=15.0 

9. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 

1-9 constitutes the data required to perform a Type 2 Calculation provided 
only one particle is emitted. If more than one part icle emission is desired, 
additional data must be prepared for each particle emission. 

10. Format (12) 

Number of Transmission Coefficients to be used in 
Computations. 
Must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21. 

11. Format (El 5.8, 5X,F4.1) 

Values of the Transmission Coefficient in columns 1-15 
Columns 16-18 are blank 
Column 19 is an L 
Column 20 is an equal sign ( = ) 
Column 21-24 is the value of L 
i.e., +0.10000000E+00bbbL=15.0 

12. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 
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For each additional part icle emitted, the program requires 10-12 be added. 
Thus, to perform a Type 2 Calculation with the emission of 3 par t ic les , the 
data needed would be: 

(1-9) gives the emission of part icle 1 
(10-12) for part icle 2 
(10-12) for part icle 3 



14 

C. C a r d f o r m a t s to p e r f o r m a Type 3 o r G a m m a - r a y - e m i s s i o n C a l c u l a t i o n 

1. F o r m a t (72H) 

Ident i f ica t ion of p r o b l e m : r e a c t i o n , P r o b l e m N u m b e r , e t c . 
P is r e q u i r e d in co lumn 1 
ident i f ica t ion in c o l u m n s 2-72 
i . e . , PbbbbAG-107b+b3 5bMEVbHE4 

Note: b i n d i c a t e s a b lank co lumn . Spacing on th i s CARD 
is a t the d i s c r e t i o n of the u s e r . 

2. F o r m a t (12) 

Column 1 = 0 
Column 2 = 3 
This CARD ind ica t e s the Type of P r o b l e m to be done . 

3. F o r m a t (12) 

Number of in i t i a l sp ins to be u s e d - N F J I 
Must be N o n z e r o 
N F J I goes in c o l u m n s 1 and 2 
i .e . , for 10 va lue s of in i t i a l sp in 10 

4. F o r m a t (E15 .8 ,5X,F4 .1 ) 

Value of in i t i a l spin in c o l u m n s 1-15 
Column 16, 17 a r e b lank 
Column 18 has a J 
Column 19 has an I 
Column 20 has an equa l s ign (=) 
Column 21-24 h a s the va lue of JI 
i .e . , +0.10000000E+01bbJI=00.5 

5. F o r m a t (12) 

N u m b e r of G a m m a R a y s to be e m i t t e d - NGE 
Must be N o n z e r o 
NGE goes in c o l u m n s 1 and 2 
i .e . , for 3 g a m m a r a y s to be e m i t t e d 03 

6. F o r m a t (F6.3) 

Value of S igma goes in c o l u m n s 1-6 
i . e . , 05.000 
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7. Format (12) 

Multipolarity of Gamma-ray Emission - L 
L goes in columns 1 and 2 
i.e., 01, 02 

1-7 constitutes all of the data required to perform the Type 3 
Calculation for a Single Gamma-ray Emission. 

If more than one gamma-ray emission is desired, additional data 
must be prepared for each emission. 

8. Format (F.6.3) 

Value of sigma goes in columns 1-6 
i.e., 05.000 

9. Format (12) 

Multipolarity of Gamma-ray Emission, L 
L goes in columns 1 and 2 
i.e., 01, 02 

Thus, to perform a Type 3 calculation with the emission of 3 gamma rays , 
the data required a re : 

(1-7) gives emission of gamma ray 1 

(8, 9) gives emission of gaimma ray 2 

(8, 9) gives emission of gamma ray 3 



16 

D. C a r d F o r m a t s to p e r f o r m a Type 4 C a l c u l a t i o n or C o m p o u n d 
Nuc leus fol lowed by the e m i s s i o n of M p a r t i c l e s . 

1. F o r m a t (72H) 

Ident i f ica t ion of p r o b l e m : r e a c t i o n , P r o b l e m N u m b e r , e t c . 
P is r e q u i r e d in c o l u m n 1 
ident i f ica t ion in c o l u m n s 2-72 
i . e . , PbbbbAG-10 7b+b35bMEV6HE4 

Note: b i n d i c a t e s a b l ank c o l u m n . Spac ing on t h i s 
CARD is at the d i s c r e t i o n of the u s e r . 

2. F o r m a t (12) 

Co lumn 1 = 0 
Column 2 = 4 
This c a r d i n d i c a t e s the type of p r o b l e m to be done . 

3. F o r m a t (3E15.8,I3) 

This c a r d con ta ins the v a l u e s of t he T a r g e t Spin, 
P r o j e c t i l e Spin, P r o p o r t i o n a l i t y C o n s t a n t , and n u m b e r of 
T r a n s m i s s i o n Coeff ic ien ts to be u s e d . 

T a r g e t Spin in c o l u m n s 1-15 
P r o j e c t i l e Spin in c o l u m n s 16-30 
P r o p o r t i o n a l i t y Cons t an t in c o l u m n s 31-45 Mus t be N o n z e r o 
Number of t r a n s m i s s i o n coef f ic ien t s in c o l u m n s 4 6 - 4 8 
i . e . , +0 .10000000E+01+0.50000000E+00+0.10000000E+01027 

4. F o r m a t (E 15.8 ,5X,F4.1) 

T r a n s m i s s i o n Coeff ic ient in c o l u m n s 1-15 
Co lumns 16-18 a r e b lank 
Column 19 is an L 
Column 20 is an equal s ign ( = ) 
Column 21-24 h a s the va lue of L 
+0.10000000E+01bbbL = 20.0 
or +0.10000000E+01bbbL=01.0 
T h e r e should be as m a n y c a r d s of t h i s type a s w a s 
spec i f ied in c o l u m n s 4 6 - 4 8 of 3 

5. F o r m a t (12) 

The n u m b e r of p a r t i c l e s to be e m i t t e d - N P E 
Must be N o n z e r o 
N P E goes in c o l u m n s 1 and 2 
i . e . , for 7 p a r t i c l e s to be e m i t t e d 07 
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6. Format (F6.3) 

Outgoing part icle spin in columns 1-6 
i.e., 00.500 

7. Format (12) 

Number of Transmiss ion Coefficients to be used in 
Computations. 
Must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21. 

8. Format (E15.8,5X,F4.1) 

Values of the Transmiss ion Coefficient in columns 1-15 
Columns 16-18 a re blank 
Column 19 is an L 
Column 20 is an equal sign ( = ) 
Column 21-24 is the value of L 
i.e., +0.10000000E+OObbbL = 15.0 

9. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 

1-9 constitutes the data required to perform a Type 4 Calculation 
provided only one part icle is emitted. If more than one part icle is 
desired, additional data must be prepared for each particle emission. 

10. Format (12) 

Number of Transmiss ion Coefficients to be used in 
Computations 
Must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21. 

11. Format (E15.8,5X,F4.1) 

Values of the Transmiss ion Coefficient in columns 1-15 
Columns 16-18 are blank 
Column 19 is an L 
Column 20 is an equal sign (=) 
Column 21-24 is the value of L 
i.e., +0.10000000E+OObbbL=15.0 



12. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 

For each additional particle emitted, the program requires 10, 11, 12 be 
added. Thus, to perform a Type 4 Calculation with the emission of 3 
part icles, the data needed would be: 

1-9 gives the Compound Nucleus followed by the Emission 
of Part icle 1 

(10-12) gives the Emission of particle 2 
(10-12) gives the Emission of particle 3 
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E. Card Forma t s to perform a Type 5 calculation or M part icle 
emissions followed by N gamma-ray emissions . 

1. Fo rma t (72H) 

Identification of problem: reaction. Problem Number, etc. 
P is required in column 1 
identification in columns 2-72 
i .e. , PbbbbAG-107b+b35bMEVbHE4 

Note: b indicates a blank column. Spacing on this CARD 
is at the discretion of the user . 

2. Fo rma t (12) 

Column 1 = 0 
Column 2 = 5 
This card indicates the type of problem to be done 

3. Format (12) 

The number of Par t ic les to be emitted - NPE 
Must be Nonzero 
NPE goes in columns 1 and 2 
i.e., for 7 par t ic les to be emitted 07 

4. Fo rma t (12) 

The number of values of the initial Spin distribution to 
be used - NJC 
NJC goes in columns 1 and 2 
i.e., for 21 values the card is of the form: 21 

5. Fo rma t (E15.8,5X,F4.1) 

Initial spin distribution in columns 1-15 
Columns 16, 17 are blank 
Column 18 is a J 
Column 19 is a C 
Column 20 is an equal sign ( = ) 
Columns 21-24 has the value of JC 
i .e. , +0.10000000E+01bbJC = 16.0 
One value per card. There should be as many cards of this 
type as was specified in 4. 

6. Format (F6.3) 

Outgoing part icle spin in columns 1-6 
i.e., 00.500 
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7. F o r m a t (12) 

N u m b e r of T r a n s m i s s i o n Coeff ic ien ts to be u s e d in 
C o m p u t a t i o n s . 
Mus t be N o n z e r o 
Value goes in c o l u m n s 1 and 2 
i . e . , 07, 2 1 . 

8. F o r m a t (E15 .8 ,5X,F4 .1 ) 

Va lues of the T r a n s m i s s i o n Coeff ic ient in c o l u m n s 1-15 
Co lumns 16-18 a r e b lank 
Column 19 is an L 
Column 20 is an equa l s ign ( = ) 
Column 21-24 is the va lue of L 
i . e . , +0.10000000E+OObbbL=15.0 

9. F o r m a t (F6.3) 

Value of S igma goes in c o l u m n s 1-6 
i . e . , 03.000 

1-9 cons t i t u t e s the da ta r e q u i r e d to p e r f o r m a Type 5 c a l c u l a t i o n 
p rov ided only one p a r t i c l e is e m i t t e d . 

10. F o r m a t (12) 

N u m b e r of T r a n s m i s s i o n Coeff ic ients to be u s e d in 
C o m p u t a t i o n s . 
Mus t be N o n z e r o 
Value goes in c o l u m n s 1 and 2 
i .e . , 07, 2 1 . 

11. F o r m a t (E15 .8 ,5X,F4 .1 ) 

Va lues of the T r a n s m i s s i o n Coeff ic ient in c o l u m n s 1-15 
Co lumns 16-18 a r e b lank 
Column 19 is an L 
Column 20 is an equa l s ign ( = ) 
Column 21-24 is the va lue of L 
i . e . , +0.10000000E+OObbbL=15.0 

12. F o r m a t (F6.3) 

Value of S igma goes in c o l u m n s 1-6 
i . e . , 03.000 
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For each additional part icle emitted, the program requires 10-12 be 
added. Thus to perform a Type 5 calculation with the emission of 
3 par t ic les , the data needed would be: 

(1-9) gives the emission of part icle 1 
(10-12) for part icle 2 
(10-12) for par t ic le 3 

13. Format (12) 

Number of Gamma Rays to be emitted -NGE 
Must be Nonzero 
NGE goes in columns 1 and 2 
i.e., for 3 gamma rays to be emitted 03 

14. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 05.000 

15. Format (12) 

Multipolarity of Gamma-ray Emission - L 
L goes in columns 1 and 2 
i.e., 01, 02. 

1-15 constitutes all of the data required to perform the Type 5 
calculations for m part ic le emission followed by a single gamma-
ray emission. If more than one gamma-ray emission is desired, 
additional data must be prepared for each emission. 

16. Format (F6.3) 

Value of Sigma goes in colunnns 1-6 
i.e., 05.000 

17. Format (12) 

Multipolarity of Gamma-ray Emission - L 
L goes in columns 1 and 2 
i.e., 01, 02. 

Thus, to perform a Type 5 calculation with the emission of 3 gamma rays , 
the data required a re : 

(1-15) Gives emission of all par t ic les and of gamma ray 1 
(l6i 17) Gives emission of gamma ray 2 
( l6, 17) Gives emission of gamma ray 3 
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C a r d F o r m a t s to p e r f o r m a Type 6 c a l c u l a t i o n o r a compound 
nuc leus followed by e m i s s i o n of M p a r t i c l e s fol lowed by e m i s s i o n 
of N g a m m a r a y s . 

1. F o r m a t (72H) 

Iden t i f ica t ion of p r o b l e m : r e a c t i o n . P r o b l e m N u m b e r , e t c . 
P is r e q u i r e d in c o l u m n 1 
iden t i f i ca t ion in c o l u m n s 2-72 
i .e . , PbbbbAG-107b+b35bMEVbHE4 

Note: b i n d i c a t e s a b lank c o l u m n . Spacing on th i s CARD 
is a t the d i s c r e t i o n of the u s e r . 

2. F o r m a t (12) 

Column 1 = 0 
Co lumn 2 = 6 
This c a r d i n d i c a t e s the type of p r o b l e m to be done . 

3. F o r m a t (3E15.8 , 13) 

This c a r d con ta ins the v a l u e s of the T a r g e t Spin, 
P r o j e c t i l e Spin, P r o p o r t i o n a l i t y Cons t an t , and n u m b e r 
of T r a n s m i s s i o n Coeff ic ients to be u sed . 

T a r g e t Spin in c o l u m n s 1-15 
P r o j e c t i l e Spin in c o l u m n s 16-30 
P r o p o r t i o n a l i t y C o n s t a n t in c o l u m n s 31 -45 m u s t be N o n z e r o 
N u m b e r of t r a n s m i s s i o n coef f i c ien t s in c o l u m n s 4 6 - 4 8 
i . e . , +0 .10000000E+01+0.50000000E+00+0.10000000E+01027 

4. F o r m a t (E15 .8 ,5X,F4 .1 ) 

T r a n s m i s s i o n Coeff ic ient in c o l u m n s 1-15 
Co lumns 16-18 a r e b lank 
Column 19 is an L 
Column 20 is an equa l s ign ( = ) 
Column 21-24 h a s the va lue of L 
+0.10000000E+01bbbL=20.0 
o r +0.10000000E+01bbbL=01.0 
T h e r e should be a s m a n y c a r d s of th i s type a s was 
speci f ied in c o l u m n s 46 -48 of 3. 

5. F o r m a t (12) 

The n u m b e r of p a r t i c l e s to be e m i t t e d - N P E 
Must be N o n z e r o 
N P E goes in c o l u m n s 1 and 2 
i . e . , for 7 p a r t i c l e s to be e m i t t e d 07 
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6. Format (F6.3) 

Outgoing part icle spin in columns 1-6 
i.e., 00.500 

7. Format (12) 

Number of Transmiss ion Coefficients to be used in 
Computations. 
Must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21. 

8. Format (E15.8,5X,F4.1) 

Values of the Transmiss ion Coefficient in columns 1-15 
Columns 16-18 are blank 
Column 19 is an L 
Column 20 is an equal sign ( = ) 
Column 21-24 is the value of L 
i.e., +0.10000000E+OObbbL=15.0 

9. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 

1-9 constitutes the data required to perform a Type 6 Calculation 
provided only one part ic le is emitted. If more than one part icle is 
desired, additional data must be prepared for each part icle emission. 

10. Format (12) 

Number of Transmiss ion Coefficients to be used in 
Computations 
Must be Nonzero 
Value goes in columns 1 and 2 
i.e., 07, 21. 

11. Format (E15.8,5X,F4.1) 

Values of the Transmiss ion Coefficient in columns 1-15 
Columns 16-18 a re blank 
Column 19 is an L 
Column 20 is an equal sign (=) 
Column 21-24 is the value of L 
i .e. , +0.10000006E+00bbbL=15.0 
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12. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 03.000 

For each additional particle emitted, the program requires 10, 11, 
12 be added. Thus, to perform a Type 6 Calculation with the emission 
of 3 part icles, the data needed would be: 

( 1 - 9 ) Gives the Compound Nucleus followed by the Emission of 
Part ic le 1 

(10-12) Gives the Emission of Par t ic le 2 
(10-12) Gives the Emission of Par t ic le 3 

13. Format (12) 

Number of Gamma Rays to be emitted - NGE 
Must be Nonzero 
NGE goes in columns 1 and 2 
i.e., for 3 gamma rays to be emitted 03 

14. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 05.000 

15. Format (12) 

Multipolarity of Gamma-ray Emission - L 
L goes in columns 1 and 2 
i.e., 01, 02. 

1-15 constitutes all of the data required to perform the Type 6 
calculations for a single gamma-ray emission. If more than one 
gamma-ray emission is desired, additional data must be prepared 
for each emission. 

16. Format (F6.3) 

Value of Sigma goes in columns 1-6 
i.e., 05.000 

17. Format (12) 

Multipolarity of Gamma-ray Emission - L 
L goes in columns 1 and 2 
i.e. 01, 02. 
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Thus, to perfornn a Type 6 calculation with the emission of 3 gamma rays , 
the data required a re : 

(1 - 15) Gives emission of gamma ray 1 
(16, 17) Gives emission of gamma ray 2 
(16, 17) Gives emission of gamma ray 3 
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V I I I . P R O G R A M L I S T I N G 

NCRt«ALI?E D SPjJl DISTRIBUTIONS IN NUCLEAR REACTIONS 
" CIMENSICN TL(200),PJC(2C0),PJF(200),CS(20C) 
2 , RhC(200l,FJl(200)tFJFS(2CGl 
EOUI VALENCE (RHC,TL).(FJl,PJFI,(PJC,FJFS) 

1001 DC 101 1=1,200 
TL(11=0.0 
CS(I ) = 0. 
PJF(I ) = C. 
RHO(11=0. 
FJl(I)=C. 
F J F S d 1=0. 

fO'l PJC (I 1=0.0 
22222 KTAPE=6 

100 
109 

READ 109 
FCRfAT(72h 

1 1 
READ 99,NPD 

C 
C 
c 
1100 

1 

GC T C d 100, 1000,9001, 1100,ICOO, 

NCRfALI?EC SPIN 0 ISTRIBOTION 

READ 1, TSPIN,PSPIN,PORPC,NTL 
FORMAT (3E15.6, 13) 

,1100),UPD 

FOR INITIAL COMPOUND NUCLEUS 

DC 33 I = l,t^TL 
33 REAC 990,TL(Il.CL 

WHITE CUTPUT TAPE KTAPE,1111 
n i l FCR^'AT( 1H1,15X,58HN0RHALIZEC INITIAL CO'POUND NUCLEUS SPIN CI 

ISTRIBUTION,/ /) 
WRITE OLTPUT TAPE KTAPE, 109 
WRITE CLTPUT TAPE KTAPE, 20C,TSPIN 

200 FCR^AT(IHO,10X,22HINPUT TARGET SPIN WAS F6.3) 
WRITE CLTPUT TAPE KTAPE, 201,PSPIN 

201 FCR^ATlIHO,10X,26H1NPUT PROJECTILE SPIN WAS F6.31 
WRITE OLTPUT TAPE KTAPE, 202,PORPC 

202 FCR^AT(1H0,10X,29HPR0P0RTI0NALITY CONSTANT WAS F6.31 
FJKAX=TSPIN+PSPIN+CL 
WRITE OLTPUT TAPE KTAPE, 112,FJMAX 

112 FOR^AT( 1H0, 10X,39HJCMAX = LMAX + TARGET SPIN + PRO JECTI LE $PIN = Flt.l) 
C=(2.*PSPIN-H.)<i(2.«TSPIN-H.) 
S U L = A D S F ( T S P I N + P S P I N I 
SLL = A P 5 F I T S P I N - P S P I I ^ ) 
JFNAX=FJMAX 
F jyAX1=JF> 'AX 
I F l F J f ' A X - F j y A X I 168,1*1), U5 

MU FJ = 0 . 0 
F J I = 0 . 0 
NC0b = FjyAX->1 . 

303 WRITE OUTPUT TAPE KTAPE, 20i,t^TL 
203 FCRNAT(1HQ,10X,27H0UTPUT WILL BE INTEGER FOR I2,19H INPUT VALUES 0 

IF TL,/) 
GC TC U6 

U5 FJ=0.5 ' ' 
FJI=0.b 
NCCF=FJNAX+.5 
WRITE CLTPUT TAPE KTAPE, 20'<,NTL 

20U FCR^AT( IHO, 10X,32HOUTPUT WILL BE HALF-INTEGER FCR I2,19H INPUT VAL 
lUES CF TL,/ ) 

146 K=l 
Jl7 S=SLL 
16 SL=AeSF(FJ+S) 

SL=ABSF(FJ-S) 
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SL=SL+1. 
SU=SU+1. 
TLNCX=SL 

SLM=0.0 
U8 

1148 

17 

U9 

I=TLNCX 
IF(TL( I ))1U8,149 , 11*8 
SUM=SU^+((2.»FJ+1.)/C)»TL(I) 
IF(TLN0X-SU)17,M9,M9 
TLNDX=TLNDX+1. 
GC TC i»8 
CS(K) = CS(K) + SLV. 
S=S+1. 

•PORPC 

IF(S-SUL)16,16,50 
50 IF( F^- FJMAX)51,52,52 
.SI FJ = FJ+1. 

K = Kt1 

52 

53 

GO TC 
SUMJC= 
DC 53 
su^'JC= 

1*7 
^0.0 
1=1,20U 
=SUMJC+CS(I) 

SUMJ=0.0 
FJ1=FJI 
DO 51* 1 = 1,200 
PJC(I)=CS(I)/SU^JC 
FJ2=FJ1«FJ1 
SUHJ=SUNJ+PJC(I)»FJ2 

5U FJ1=FJ1+1. 
FJ1=FJI 
SUM=0.0 
WRITE OUTPUT TAPE KTAPE,1112 

1113 FCRKATt1H0,3H L,15X,2HTL,13X,2HJC,5X,13HCR0SS SECTION,12X,3HPJC,1 
^ux,9HSu^ P J C , l o x , I 3 H I J C ) 1 J C ) A V E . / / / ) 

FJIX=0.0 
SUH=SUy->PJC( 1 ) 
WRITE CUTPUT TAPE KTAPE,111M,FJIX.TL(11,FJ 1,CS(11,PJC(1),SUM,SUNJ 

111K F C R M A K I H , 1X,F1*.1,5X,E15.8,5X,F1<.1,1«(5X,E15.8) ) 
DC in 1=2,NTL 
FJ IX = FJIXtl . 
FJ1=FJ1+1 
SUM=SLM-»PJC1 I ) 

lU 
1115 

SUM=SLM-»PJC1 I ) 
WRITE CLTPUT TAPE KTAPE,1115,FJ I X,TL(I),FJ 1,CS(I),PJC(I ) . SUM 
FCRNATl IF ,1X,FM.1,5X,E15.8,SX,FU.1,3(5X,E15.8)1 
T — H.T I A 1 I=NTL+1 
FJ1=FJ1+1. 

15 IF(FJl-FJMAX)U12,U12,i*11 
1*12 SLM = SUM-tPJClI ) 

WRITE CUTPUT TAPE KTAPE,1116,FJ 1,CS(I),PJC(I),SUM 
WRITE OUTPUT TAPE 6,1116,FJ 1,CS(I),PJC11).SUM 

1116 FCR^'AT(lh ,30X,Flt.1 ,3(5X,E15.8) ) 
1 = 1 + 1 
FJ1=FJ1+1. 
GC TC 15 

1*11 GC TCI 1001,88,88,1200, 88 ,1200),MPD 
C 
C NORMALIZED SPIN DISTRIBUTION FOLLOWING PARTICLE EMISSION 

C 
1200 NPE1=1 

r.lC = FJMAX 
NJC=NCCE 
OC 1301 1=1,2C0 
TL(I ) = 0. 
CSII ) = 0. 
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1301 PJF(I)=0. 
REAC 99,NPE 
GOTO 808 

1000 REAC 99,NPE 
111 
889 

FCRI'AT(F6.3) 
REAC 99,NJC 
FCRMAT(I2) 
DC2I=1,NJC 
REAC 99C,PJC(I),CJC 
NPE1 = 1 

808 
888 

REAC 111,SP 
REAC 99,NTL 

31 
"99 0 
893 

CO 31 1=1,NTL 
REAC 99C,TL1I ) ,_CL_ 
FCRNAT(E15.8,5X,Fi*.1 ) 
REAC 111,SIGMA 
FJHAX=CL+CJC+SP 
CJMAX=CJC 
L=l 
SUM=0. 

113 

B1=0. 
WRITE CUTPUT TAPE KTAPE, 112 
FCRfATI IHl,15X,56HNCRMALIZEC SPIN DISTRIBUTION FOLLOWING PARTICLE 

l E M S S I C N / / ) 
WRITE CUTPUT TAPE KTAPE, 109 
WRITE OLTPUT TAPE KTAPE, e9C,NPEl 

890 

nu 

118 

115 

FCR^'AT(1H0,30X,3 3HDISTRIBLTI0^ FOR 
WRITE OUTPUT TAPE KTAPE, 11U,SIGMA 
WRITE OUTPUT TAPE KTAPE, 1ie,SP 
FCRf-AK 1H0,21*X, 19HINPLT SIGMA WAS 
WRITE OUTPUT TAPE 6, 118, SP 
FCRMATI 1HO,21*X,25HOUTGOING PARTICLE 
WRITE CLTPUT TAPE KTAPE, 115,FJMAX 
FCRMATI1H0,2UX,25HJFMAX=LMAX+JCMAX+S 

PARTICLE NO. 12,/) 

E15.8) 

SPIN = F6.i*) 

PRIME = F7.i*) 
jr'AX=Fjr'Ax 
FJMAX1=JNAX 

3 
IFIFJMAX-FJMAXl )88,3,l4 
FJI=0 . 
CJI=0.5 
CJ=.5 
FJ = C . 
FJII=0. 
NC0t=FJfAX+1. 
WRITE OLTPUT TAPE KTAPE, 116,NTL 

116 

I* 

FCR^AT ( 1H0,21»X ,31H0LTPUT WILL BE 
lUES CF TL,/) 
GC TC 55 
FJI=.5 

INTEGER FCR 12,22H INPUT VAL 

CJI=0. 
CJ = 0. 
FJ = .5 
FJII=0.5 

117 

55 

NCCL = 
WRITE 
FCR^A 
1 VAL 
FJN=F 
FCT=F 

FJMAX+.5 
(̂.t TPUT TAPE KTAPE, 117,NTL 

T( lH0,2i*X,i6HOUTPUT 
LE5 OF TL,/ I 
J 
JN+CL+SP 

WILL BE HALF-INTEGER FCR 12,22H INPUT 

666 

FCL = F 
IFJFC 
CJ = CJ 
GC TC 

JN-CL-SP 
L1666,667,667 
I 
668 
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667 

668 
CJ=FCL 

IF(CJMAX-FCT) 2667,2667,2666 
2667 FCT=CJMAX 

GC TC 2668 
2668 K=CJ+1, 

NCD=1 
SUMTL=0.0 

SU = ABSF(FJN-»SP) 
SL=ABSF(FJN-SP) 
S = SL 

11 UL=ABSFICJ+S)+1. 
BL = ABSFICJ-S1-H. 

110 
TCX=BL 
I = TDX 

87 
IFITLII ))87,7,87 

SUMTL = SLMTL-HL( I) 
IF(TDX-UL)6,7,7 
TDX = TCX-fl. 

GC TC110 
IFIS-SU)8,9,9 

S=S+1. 
GO TC 11 

9 
669 

GC TC 1669,665),NOD 
FJN=FJ 

665 ARG=-((FJN+.5)»«2.)/(2.«SIGMA»SIGMA) 
TEMP= (SUMTL*EXPF(ARG))«(2.«FJN+1.) 

551 
GCTCI551,552),NCD 

T=TEMP 

NCD=2 
FJT=CJ+CL+SP 
FJL=CJ-CL-SP 
IF1FJL)I461,162,1*62 

1*61 FJN=FJI 
GCTC 5 

1*62 FJN=FJL 
GCTC 5 

552 B1=B1+TEMP 
IF(FJN-FJT1557,55B,558 

557 FJN=FJN+1. 
GO TO 5 

558 
1558 

IFIBl) 1558,1559,1558 
CS(L) = CS(L)-KT/B1)»PJC(K) 

1559 81=0. 

IF(FCT-CJ)560.560.559 

559 K=K+1 

10 CJ = C J - H . 
NCD=1 
FJN=FJ 

560 
GC TC 5 
SUM=SUM->CS(L) 

561 
IF!FJMAX-FJ)570,570,561 

L = L+1 

13 
FJ=FJ+1. 

CJ=CJI 

570 
GC TC 55 
FJ=FJI 

AVE=0. 
DC 77 1=1.L 
PJFII)=CS(I)/SUM 
AVE=PJFII)*FJ«FJ+AVE 

n FJ=FJ+1. 
SUM=C. 
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1 = 1 
FJ = FJII 
CJ=CJI 
WRITE OLTPUT TAPE KTAPE, M01 

1*01 FCRMATI1 HO,2H L,13X,2HTL,11X,2HJC,11X,3HPJC,12X,2HJF,11X,3HPJF,13X 
,9HSUM PJF, 9X,13H1JF)(JF) AVE.) 
AI=I-1 
SUM = SUM + PJFJJ L 

H02 
"kTRirrTiUTPUT TAPE KTAPE, U02 , AI, TL ( 1 ) ,C J , P JC ( 1 ) ,F J , PJF (1 ) , SUM , AVE 
FCRMATI1H0,FH.1,l*X.E15.8,UX.FH.l.i*X.E15.8,l*X.FH.l.3(UX.E15.8)) 
OC 66 1=2,NTL 
CJ = CJ+1. 
FJ=FJ+1. 
SLM = SUM-»PJFn ) 
AI=T-1 

66 WRITE OUTPUT TAPE KTAPE. 1*02 , AI. TL I I ) ,C J . P JC (I ) ,F J . P JF ( 1 ) .SUM 
i|03 FORMATIIH ,Flt.l,i*X,E15.8,i|X,Fl*.l ,UX,E15.8,UX,Fi*.l, 2 ( UX , E1 5 .8 ) ) 

N=I ^ 
DC 67 I=N,NJC 
FJ = FJ+1 . 

67 

itOU 

1U62 

U13 
68 

1*05 

CJ=CJ+1. 
SLM=SUM+PJF(I) 
WRITE OUTPUT TAPE KTAPE, HOM,CJ,PJC(I),FJ,PJF(I),SUM 
FCRMATI IF ,27X,Fi*.l,i*X,E15.e,i*X,FU.l,2|l*X,E15.e) ) 

I=NJC+1 
FJ = FJ+ 1. 
IF(FJ-FJMAX)1*13,1*13,1*11* 

SLM=SUM+PJF(n 
WRITE OUTPUT TAPE KTAPE, 1(0 5 , F J , PJF ( I ) , SUM 

F C R M A T d H ,51*X,FU.l,2(UX,E15.e)) 
1 = 1 + 1 
GC 1011(62 

1|1U 
892 

IF(NPE-NPE11891,891,892 
NPE1=NPE1+1 
CJC=FJMax 
NJC=NCCE 
OC 891* 1 = 1,200 
TL(I)=0. 
CS(I)=0. 
PJCI I )=PJF(I) 

891* 

891 
88 

C 
C 

c 
9000 

PJF(I)=C. 
GC TC 888 
GC 10188,1001,88,1001,9000,9000),MPD 
STCP 

NCRMALIZEO SPIN DISTRIBUTION FOLLOWING GAMMA-RAY EMISSION 

NFJI=NCCE 
CJI=FJMAX 
_DC^ 21*6 1=1,200 
FJFSII)=0. 
RHO(I)=C. 

21(6 

9CC1 

11(2 
9002 

FJl 1 1 

GC TC 

)=PJF( I) 

; 9002 
RFAC 99,NFJI 
DC 11*2 1 = 1, NFJI 
REAC 

NGC=1 

9 9 0 , F J K I ), ,CJI 

REAC 99,NGE 
98 REAC 111,SIGMA 

REAC 99,L 
WRITE OUTPUT TAPE KTAPE, 776,NGC 
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776 FCRMATI IHl ,21*X,72HNORMALIZEC SPIN DISTRIBUTION FCLLCWING EMISS 
1ICN CF GAMMA RAY NO. I 2,//) 
WRITE OUTPUT TAPE KTAPE, 109 
WRITE CUTPUT TAPE KTAPE. 776.SIGMA 

778 FCRMATI 1H0,2I*X,21*HSPIN CUT OFF FACTOR = F6.3) 
CL = L . 
WRITE OUTPUT TAPE KTAPE, 775,L 

775 FORMAT I 1H0,2UX,39HMULTIP0LARITY OF GAMMA-RAY EMISSION 12) 
FJMAX=CL+CJI 
WRITE CUTPUT TAPE KTAPE . 777S . FJMAX . 

7779 FCRMATI 1H0,21*X, 1 8HJF IMAX ) = J I I MAX )+L = F6.3 ) 
J = CJI 
CJ = J 
1=0 
IFICJI-CJ)133, 131*, 133 

133 FJ1 = .S 
GC TC 155 

13U FJ1=C. 
155 FJ=FJ1 
255 1=1+1 

ARG = -IIIFJ+.5)»*2. )/l2.«SlGMA«SIGMA)) 
RHCI I)=I2.»FJ+1.)»EXPFIARG) 
FJ=FJ+1. 
1FIFJ-FJMAX-2.«CL)25S,255,2S6 

256 FJS=FJ1 
J=l 

372 ULL=FJS+CL 
BLL = ARSFIFJS-CL) 

CJ=BLL 
IFIFJ1188,1813,1812 

1813 JI=CJ 
GC TC 375 

1812 JI=CJ-.5 
375 FML=CJ+CL 

FLL=AfiSFICJ-CL) 
CI=FLL 
IFIFJ1188,181U,1815 

1811* I^CI 
GC TC 1816 

1815 l=Cl-.5 
1816 SLM=C.C 
370 SUM=SUM + RH0II+1 ) 

1 = 1+1 
CI=CI+1. ^ 
IFIFML-CI)371,370,370 

371 IFISUM) 1371,1372.1371 
1371 FJFSIJ)=FJFSIJ)+(FJIIJI+1)»RHCIJ )/SUM) 
1372 CJ = CJ+1 . 

JI=J1+1 
IFIIM I -CJ1373.375.375 

373 J=J+1 
FJS = FJS + 1. 

IFIFJMAX-FJS)37l4,372,372 
371* FJ = FJ1 FSUM=0. 

AVE=0. 
DC 222 1=1,J 
AVF=FJ»FJ«FJFS1I) +AVE 

222 FJ=FJ+1. 
.IJ = FJMAX+1. 

SUM=0, 

http://-CJ1373.375.375
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WRITE CLTPUT TAPE KTAPE, 78C 
JT^BOFCRMATI lhC,5X,2HJ I , 1 3 X , 3 H J F I , 17X ,2H J F , 13X , 3HF JF , 1 7X ,9HSLM 

IX , I I H I J ' F ) 1 JF) AVE.) 
SLM=SLM+FJFS(I) 

FJF,12 

FJ=FJ1 
WRITE CLTPUT TA£E_I<J1APE' 7 8 1 , F J , F J I I I ) , F J , F J F S I 1 ) , S L M , A V E 

" 781 FCRMATI 1H0 ,UX ,FM.1 ,7X ,E15 .8 ,9X ,F l * . l , 3 I 7 X , E 1 5 . 8 ) ) 
IFINFJI-1) 88,12611,1263 

1263 DC" 7'bi 1 = 2,NFJI 
FJ = FJ+1 . 

263 
SLM=SLM+FJFSII) 
WRITE OLTPUT TAPE K T A P E, 782,FJ,FJI(I),FJ,FJFSII),SUM 

782 FCRMATI IH ", UX , "FUTI ,Tx , E 1 5 . 8 ,9X , FU . 1 , 2 I 7X , E 1 5. 8 1 ) 
12611 FJ = FJ+1. 

T=NFji+l 
150 SLM=SLM + FJFSI I 1 

WRITE OUTPUT TAPE KTAPE, 783,FJ , FJFS11),SUM 
783 F C R M A T D H , 39X , Fl*. 1,21 7X , E 1 5. 8 1 J 

1 = 1 + 1 
FJ=FJ+1. 
IFIFJMAX-FJ)1l(0, 150, 150 

lUO NGE = NGE-1 
NGC=NGC+1 
IFINCE-1) 19,18,18 

18 OC 166 1=1,20C 
FJII I)=FJFSII ) 

166 
RFCII)=C. 
FJFSII)=C. 
NFJI=NFJI+L 
CJI=FJMAX 

19 
GC TC 96 
GC TC ICCl 

ENDIO,1,0,0, 1 ) 



EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 

EFN 
1001 
109 
ii 

112 
U5 
KB 
51 

llll( 
U12 
1000 

99 
888 
89i 
118 
117 

2667 
87 

669 
552 
559 
570 
66 

IU62 
Klb 

9000 
1U2 
778 
155 

1812 
370 
37U 
263 
783 

EXPI3 
IICH)C 

IFN 
3 
111 
26 
5it 

TC 

86 
96 
121 
131* 
158 
165 
17K 
182 
211i 
21(5 
25U 
267 
275 
288 
296 
307 
336 
3U9 
359 
371 
38U 
U07 
1(27 
1(1*1 
1(50 
1(62 
1(86 
1*98 

DEC 
3026 

DEC 
1 

LCC 
COO 13 
OOOOO 
00130 
OOOOO 
C0355 
OOKUO 
00513 
GCOOO 
C0701* 
01023 
CCOOO 
01117 
01155 
OOOOO 
ooooo 
C1511I 
01602 
01631* 
01735 
C1773 
02035 
02213 
02266 
02326 
02376 
02UU6 
CCOOO 
02672 
03013 
0307K 
C3155 
03301 
OOOOO 

OCT 
05722 

CCT 
CCOOl 
COOOU 

EFN 
101 

1100 

nil 
Ul* 

201* 
1U8 
52 
1U 

1116 
1000 

2 
888 
893 
115 
55 

2668 
6 

665 
557 
10 
77 

1*03 
1(13 
892 
2U6 

9002 
775 
255 
375 
371 
222 
263 
11(0 

IFN 
10 
19 
30 
61 
77 
88 
99 
126 
1U2 
160 
167 
176 
18U 
219 
21*6 
256 
269 
276 
290 
297 
312 
337 
251 
360 
276 
285 
1(13 
1(28 
KU2 
K51( 
K67 
K89 
£02 

DEC 
32562 

LOC 
0OC30 
00072 
OOOOO 
00i22 
OOOOO 
001*52 
00521* 
006UI* 
OOOOC 
01035 
01056 
01131 
01167 
OOOOO 
01U66 
01517 
01612 
01626 
0171*1* 
020CC 
02056 
OOOOO 
02275 
02333 
021*07 
02U52 
OOOOO 
0267U 
03025 
031 13 
03175 
03321 
03371* 

EFN 
22222 
H O C 
200 
3C3 
1*6 
17 
53 
11* 

nil 
111 

2 
31 

112 

i 
tit 

5 
7 

551 
558 
560 
U01 
67 
66 

891* 
9001 

98 
7779 
256 
IBIU 
1271 
78C 
782 
18 

STORAGE NOT USED BY 

OCT 
771(62 

IFN 
11 
21 
38 
61l 
78 
90 
101 
129 
11*6 
161 
169 
178 
193 
223 
250 
258 
271 
279 
292 
301 
320 
3U3 
352 
367 
378 
389 
1*19 
1*33 
1(U6 
1(55 
1(71* 
1(90 
505 

1 nr. 

C003U 
C0110 
COOOO 
C0336 
C0i*07 

cnuA6 
C0527 
00665 
00760 
COOOO 
C1071 
01136 
COOOO 
C1362 
C1503 
01536 
G1616 
C1703 
C1750 
02012 
OOOOO 
C2236 
02300 
C2351 
C2U1U 
C2i»73 
OOOOO 
C2751* 
C301*2 
C3115 
COOOO 
COOOO 
C3i*07 

PROGRAM 

LOCATIONS OF NAMES IN TRANSFER 

EXP 
ILEV) 

DEC 
0 
8 

OCT 
OOOOO 
00010 

ICSH) 
IRTM 

DEC 
6 
5 

VECTOR 

OCT 
C0006 
C0005 

FFN 
100 

1 
201 
303 
U7 
U9 
51* 

1115 
1200 
889 
808 
31 

890 
116 
667 
11 
8 

1*61 
1558 
561 
1*02 
67 
68 

891 
9C01 

98 
133 
372 

1615 
1272 
781 

1261* 
166 

IFIL) 
ISTH) 

IFN 
12 
22 
U3 
67 
79 
9? 
108 
130 
11(7 
162 
171 
180 
201 
233 
252 
262 
272 
28U 
293 
303 
327 
31*6 
355 
'69 
380 
391 
1(211 
1*35 
MUS 
1*56 
1*81 
1*91 
£08 

DEC 
2 
3 

1 r,r. 

00036 
OOOOO 
OOOOO 
00352 
001*13 
nnu7? 
00553 
OOOOO 
00767 
01037 
01101 
01151 
OOOOO 
OOOOO 
01506 
01552 
01621* 
01725 
01752 
02022 
OOOOO 
02256 
02316 
02357 
021*26 
02505 
02661* 
02763 
03055 
03125 
OOOOO 
03325 
031*11* 

OCT 
00002 
00003 

FFN 
100 
33 

202 
2C3 
16 
50 

1113 
15 

1301 
889 
808 
990 
111* 

1* 
668 
110 

9 
U62 

1559 
13 
66 

i*OU 
1*05 
88 
11*2 
776 
131* 

1813 
1816 
373 

1263 
150 
19 

1IOH)I 

IFN 
13 
21* 
1*8 
68 
80 
95 
11U 
133 
153 
16U 
173 
181 
210 
235 
253 
265 
271* 
286 
291* 
305 
333 
31*7 
356 
370 
382 
399 
1(26 
1*39 
1*1*9 
1*59 
1(83 
1*93 
512 

DEC 
7 

i nr 
0001(5 
00115 
OOOOO 
OOOOO 
00U16 
0(1506 
OOOOO 
00700 
01002 
01051 
01113 
OOOOO 

ooooo 
01U23 
01510 
01566 
01630 
01730 
01761* 
02032 
02171 
OOOOO 
OOOOO 
02371* 
021*33 
OOOOO 
02670 
03001 
03067 

031H1 
03270 
03336 
031(27 

OCT 
00007 



FJl 
RHC 

I 
FJS 

NGC 
NPEl 

PSPIN 
S 

STORAGE LCCATIONS FCR VARIABLES APPEARING IN riMENSlON AND EQUIVALENCE SENT_ENCES_ 

DEC OCT DEC OCT _LLC QtJ_ "Fr. OCT 

2825 OSUn 
3025 C5721 

FJFS 
TL 

2625 05101 
3C25 05721 

CS 2U25 Clt571 PJC 2625 05101 PJF 2825 051*11 

STCRAGE LOCATIONS FnR uaBiaRlFS NOT APPEARING IN nlMENSION-ECLIVAl FNCF Cf COMMON SENTENCES^ 

_tLS QU- DFC OCT DEC OCT nFC ncT 

2225 Cl(261 
2220 Cl(25l( 

FSUM 
£ J . 

222l( 01(260 
2219 0U252 

FKL 
EJN 

2223 Cl*257 
2218 CU2S2 

FLL 
FJKAX 

2222 01*256 
2217 01*251 

FJL 2215 01(21*7 
FCT 221C Cl(2l(2 

CJMAX 2205 01(235 
BLL 22(SC 01(230 

JFMAX 2195 01(223 
K 219C CK216 

FJIX 
FCL 
CJI 
Bl 

2211( 01*21(6 
22C9 0U2l(l 
220l( 0l*23l( 
2199 0U227 

F J I I 
C_ 

2213 Cl*21*5 
2208 CU21<0 

FJ2 
CL 

2212 01*21(11 
7207 0U237 

FJT 2221 01*255 
FJMAXl 22_li> _QU250 

FJl 2211 0U2U3 
CJ 22Q6 0U236_ 

CJC 
AVE 

2203 Cl(233 
2198 01(226 

CI 
ARG 

JI 
KTAPE 

219U 01(222 
2169 01(215 

JJ 
L_ 

2193 CU221 
2188 01*211* 

J^AX 

rpc 

2202 01*232 
2197 01*225 
2192 01*220 
21R7 nU21.^ 

BL 
A I 

2201 0U231 
__2196_0J*2i!!. 

NFJ I 
2191 01*217 
2186 flU212 

2185 0U211 
2180 0K20U 

NGE 
NPE 

218U 01*210 
2179 01*203 

NJC 
h_ 

2183 CU207 
2178 01*202 

NOD 
NTL 

2182 01*206 
2177 0U201 

NODE 
PORPC 

2181 01*205 
2176 0U200 

2175 01(177 
217C Cl(172 

SIGMA 
SUL 

217l( 01(176 
2169 01*171 

SLL 
SUMJC 

2173 CU175 
2168 01*170 

SL 
SLMJ 

2172 0l(171t 
2167 0U167 

SP 
SUM 

2171 0U173 
2166 01*166 

SUMTL 2165 01*165 
T 2160 01(160 

SU 
TSPIN 

21614 01(16l( 
2159 0U157 

TCX 
LLL 

2163 Cl*163 
2158 Cl*156 

TEMP 2162 0U162 
Ul 2157 0K155 

TLNDX 2161 01*161 

STORAGE LCCATION_S_FgR SYMBOLS NCT APPEARING IN SOURCE PROGRAM 

E)72G 
E)38 

DEC j;CT 
1272 C2370 
1619 03123 

EI62G 
EI35 

1270 02366 
1591( C3072 

E)2B 
E) IG 
C ) I* 1 1 

C)31U 
C') 2 1 H 

CI 112 

1237 02325 
896 01600 
576 01100 

1CI0 01762 

E)1C 
_EIQ _ 
DIUCA 
D)317 

987 01732 
1(95 00757 

E)3N 
E)33 
E)10 
E)G 

ISIU 031*26 
1579 C3C53 

E)3F 

6)2V 
979 C1723 
330 00512 

E l l l 
E)C 

_CEC 
1757 03335 
1536 03000 

922 01632 
298 001*52 

E)39 
EI2Q 

1632 
1U63 

OCT 
0311*0 
0 2 6 6 7 

905 01611 
590 C l l 1 6 

D)217 
C)G7 

269 00U15 
E20 OTttU 
£21 011(65 

2156 Ol(1Sl( 

D ) U 0 C 
D ) 2 2 0 

10 C0012 
1338 021*72 

D)320 
D)22G 

1237 02U71 
1275 02373 

D)12L 
CIG6 

C)G2 
8) 12R 

2152 CU150 
2031( C3762 

C)G1 
8) 12Q 

2151 01(11(7 
2CU1 03771 

O G O 
8) 12P 

1522 02762 
2155 01*153 
2150 01(11*6 
2058 01(012 

D)12F 
C)G5 
8 ) 7 J 3 
8)12N 

1262 02356 
2151* 01*152 

E)1J 911* 
D)600 9 
0)32G 1271* 
D)21U 1011 

861 
2153 

DIIID 
ClGl* 

1667 03513 
2128 01*120 

8)RC 
8)CA 

2005 03725 
1883 03533 

8)0F 
8)08 

1633 031(51 
1699 03553 

8)0E 
8)07 

181(0 C31*60 
1876 03521* 

8)0C 
8)CL 

ieU7 031*67 
190U 03560 

8112S 2027 
8IUU 202a 
8)6C 1861 
B)CK 1912 

01622 
00011 
02372 
01763 
01535 
0U151 
03753 
_0371*il 
03505 
0157a 

8)CJ 1922 C3602 
8)6A 210C 01(C6U 
e)3K 
B)3F 

1975 03667 
2022 0371(6 

2) 1816 031(30 

8)01 
8)69 
8)3J 
8)3D 
3) 

1932 
2108 
1982 
211(1( 

1620 

03611( 
01(071( 
03676 
01*1U0 
031(31( 

8)CH 
8)68 
6)31 
8)33 
6) 

191*8 
2115 
1996 
2021 
182U 

03631* 
CU103 
0371U 
0371*5 
C31*U0 

8)60 
8)3M 
8)3F 
8)1 
7) 

2070 
1989 
2017 
2131 
21U5 

01(026 
03705 
0371*1 
01*122 
01*11*1 

8)6B 
8)3L 
8)3G 
1 ) 

2082 
1962 
2092 
211)6 

0U01*2 
03652 
01*05U 
01l1U2 



EXPI3 
SUBROUTINES PUNCHED FROM LIBRARY 

IRTN) ILEV) ISTH) ICSH) IFIL) IBDC) IDBC) 

IICFIC IICH)] 

OOOOO EXP 
00CO1 EXPI3 

BCD lEXP 
BOD 1EXPI3 

00002 (FID 
OC003 ISTH) 

BCD IIFID 
BCD llSlh) 

OOOOU IIOFIO BCD IIICHO 
CCCC5 IRTN) BCD IIRTN) 
00CC6 ICSH) BCD 1ICSH1 
00007 IIOHII BCD IIICHII 
OCOIO ILEV) 
CCC11 D)600 
00012 DIUOO 
00013 3A 

eCC K L E V ) 
LXD C)G2,2 

OOOIU MA 

OOO^LS 
00016 5A 
00017 
00020 6A 
00C21 
0CC22 74 
00023 
00C2U BA 
00025 
00026 90 
00027 
00020 10A 
00021 
00032 1CA1 
00032 1CA2 
00C21* 11A 
00035 
00036 12A 
00037 
0001*0 
OOOMl 
0001*2 
000U3 
OCOKl* 1201 
000U5 13A 
0001(6 
000K7 15A 
00050 
00051 
00052 
00053 

LXD CIG1*,1* 
LXD 21+1,1 
CLA 3) 
STC TL+1,1 
CLA 3) 
STO CS+1.1 
CLA 3) 
STC PJF+1, 
CLA 3) 
STO RHC+1, 
CLA 3) 
STO FJl 
CLA 3) 
STC FJFS+1 
CLA 3) 
STO PJC+1. 
TXI 1+1,1 
TXL KA,1,200 
CLA 2) 
STO KTAPE 
CAL * 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)30,0,81 
CAL « 
XIT IRTN) 
CAL « 
XIT (LEV) 
ETM 
CAL (ICH)I 
SLW 1 

00072 
00073 

TRA ISSA 
CAL « 

0007U 
00075 
00076 
00077 

XIT (LEVI 
ETM 
CAL IICHII 
SLW 1 

00100 
00101 19D1 
00102 20A 
00103 

CAL ICSH) 
NTR 8)1.0,81 
ETM 
NTR TSPIN 

0010K 
00105 

NTR PSPIN 
NTR PORPC 

00106 
00107 

NTR NTL 
LTM 

00110 21A 
00111 

CAL 
XIT (RTNI 

00112 23A 
00113 

LXD 21+1,U 
CLA NTL 

0011K 
00115 2KA 

STC 26A2 
CAL « 

00116 
00117 

XIT ILEV) 
ETM 

00120 
00121 

CAL IICHII 
SLW 1 

00122 
00123 2KD1 

CAL ICSHl 
NTR eiLu.o.ei 

0012K 25A 
00125 

ETM 
NTR TL+1.K 

00126 
00127 

NTR CL 
LTM 

00130 26A 
00131 

CAL • 
XIT IRTN) 

00132 26A1 
00133 26A2 

TXI i+LUil 
TXL 2KA.U 

0013U 27A 
00135 

CAL • 
XIT ILEV) 

0016U 
00165 

CAL KTAPE 
STD 35D1 

00166 35A 
00167 
00170 
00171 

ETM 
rti iinHin 
SLW 1 
CAL ISTH) 

00172 35C1 
00173 36A 

NTR 8)68 
ETM 

00171* 
QQ175 

NTR TSPIN 
ITW 

00176 37A 
00177 

CAL • 
XIT IFILl 

00200 39A 
00201 

CAL 
XIT ILEVI 

00202 
00203 

CAL KTAPE 
STD uonl 

002CU 1*0A 
00205 

ETM 
CAL IIOHIO 

00206 
00207 

SLW 1 
CAL ISTH) 

00210 K0C1 
00211 1*1A 
00212 
00213 

NTR 8)69 
ETM 
NTR PSPIN 
LTM 

00211* 1)2A 
00215 

CAL • 
XIT IFILl 

00216 1*KA 
00217 
00220 
00221 

CAL 
XIT ILEVI 
CAL KTAPE 
STO 1*5D1 

00222 1*5A 
00223 

ETM 
CAL IIOHIO 

0022U 
00225 
00226 1(501 
00227 1*6A 

SLW 1 
CAL ISTHI 
NTR ei5A 
ETM 

00136 
00137 

CAL KTAPE 
STD 28C1 

00230 
00231 

NTR PORPC 
LTM 

001KO 28A 
001K1 

ETM 
CAL IICHIO 

00232 l*7A 
00223 

0011(2 
001K3 

SLW 1 
CAL ISTHI 

00231* U9A 
00235 

CAL 
XIT IFILl 
CLA TSPIN 
FAD PSPIN 

001UK 2801 
001K5 29A 

NTR 8)12N 
CAL « 

00236 
00237 

0005K CAL ICSH) 
00055 15D1 NTR 8133.0.81 

FAD CL 
STO FJHAX 

001K6 
nniK7 31A 

XIT IFILl 
CAI « 

0021(0 50A 
002K1 

CAL • 
XIT ILFVI 



LOG 
IIOHIO 

00056 16A 
0CC57 

EXP 
1I0H)I 

l;TM 
NTR ^PC 

EXP(3 IRTN) 

00150 
00151 

SUBROUTINES PUNCHED FROM LIBRARY 
ILEV) ISTH) ICSH) IDBC I 

00060 
C0C61 

LTM 
LXD 

00062 
00063 17A 

SXD 
CAL 

WPC, 1 
C)G1,1 

0006U 
0006518A 

XIT 
TRA 

OC066 
0CC67 

IRTN) 
laA + 7, 1 

TRA 
TRA 

19A 
ISbA 

00070 
00071 

TRA 
TRA 

19A 
376A 

00256 55A 
00257 

LCC 
FHP 

3) + 1 
TSPIN 

00260 
00261 

FAD 
STO 

3) + 2 
1 )+1 

00262 
00263 

LOO 
FMP 

3)+1 
PSPIN 

0026K 
00265 
00266 
00267 

FAC 

LCC 
FMP 

21 + 2 
1 )+2 
1 ) + 2 
1)+1 

00270 
00271 56A 
00272 
00273 

STO 
CLA 

C 
TSPIN 

FAC 
SSP 

XIT 
CAL 

(LEVI 
KTAPE 

0021(2 
002K3 

00152 
00153 

STD 
ETM 

22C1 0021*1* 
002M5 

0015K 
00155 

CAL 
SLW 

IICHIO 002K6 
0021(7 

CAL 
STD 
ETM 
CAL 
SLW 
CAL 

KTAPE 
51D1 

IIOHIO 

00156 
00157 

CAL 
NTR 

ISTH) 
8)2D 

00250 
00251 

5101 
52A 

NTR 
ETM 

1 
ISTH) 
8)3G 

00160 
00161 
00162 
00162 

33A CAL 
XIT IFILl 

00252 
00253 

NTR 
LTM 

CAL 
XIT ILEV) 

00251* 
00255 

CAL 
XIT IFILl 

00350 
00351 

NTR 
LTM 

M L 00KK2 
00KK3 

00352 
00352 

CAL 
XIT IFIL) 

OOKKK 
00KK5 

0035K 
00355 

69A 
7CA 

TRA 
CLA 

78A 
31 + 3 

00356 
00357 

STO 
CLA 

FJ 
31 + 2 

00360 
00361 

STO 
CLA 

FJl 
FJMAX 

00KK6 
00K1(7 
001)50 
001*51 
00K52 
00K53 

LRS 
ANA 
LLS 
ALS Jfl_ 
STO 
LXD 

00362 
00363 

FAO 
UFA 

3)+3 
6) 

00U5K 
001*55 

87A 
_87A1_ 
E)C 
eeA 

CLA TL+1,1) 
92A 

SXD 
LDO 

OGO.U 
31 + 1 

FMP 
FAD 

FJ 
31+2 

0036K 
00365 

LRS 
ANA 61+1 

001(56 
001*57 

FDP 
FMP 

C 
TL+1,1* 

0027K 
00275 57A 
00276 
00277 
00300 
0C201 5aA 
00202 
00203 
0030K 
00305 

STO SUL 
CLA TSPIN 
FSB PSPIN 
SSP 
STO SLL 
CLA FJMAX 
LEA 6) 
LRS 
ANA 6)+1 
LLS 

00366 
00367 
00370 
00371 
00372 
00373 
0037K 
00375 
00376 
00377 

73A 

7KA 

LLS 
ALS 18 
STO NOCE 
CAL • 
XIT (LEV) 
CAL KTAPE 
STD 7UC1 
ETM 
CAL IICHIO 
SLW 1 

00K60 
0OK61 
00Kt2 89A 
OOK63 
OOKtK 89A1 
00K65 
00U66 90A 
001(67 
00K70 
001*71 91A 

FAD SUM 
STO SUM 
CLA TLNDX 
FSB SU 
TZE 92A 
TPL 92A 
CLA TLNDX 
FAD 31+2 
STO TLNDX 
TRA 86A 

0C206 
00307 

ALS 
STO 

OOKOO 
00U01 

CAL 
NTR 

ISTH) 
e ) 6 c 

OOU72 
00U73 

LDO 
FMP 

SUM 
PORPC 

00210 59A 
0021 1 
00212 
00213 
0031K 
00315 60A 
00316 
00317 60A1 
00220 
00321 

CLA JFMAX 
LRS 18 
CRA 6) 
FAD 6) 
STO FJMAXl 
CLA FJMAX 
FSB FJMAXl 
TZE 61A 
TPL 70A 
TRA 370A 

00K02 
O0U03 
OOKOK 
00K05 
OOK06 
00K07 
OOUIO 
OOKll 
00U12 
00K13 

75A 

76A 

78A 

79A 

ETM 
NTR NTL 
LTM 
CAL • 
XIT (FID 
CLA 21+1 
STO K 
LXO K.2 
SXD 0)02,2 
CLA SLL 

00K7K 
00K75 
0OU76 
001(77 
00500 
00501 
005C2 
005C3 
005CK 
00505 

93A 

9KA 

9KA1 

FAD CS+1,2 
STO CS+1.2 
CLA S 
FAD 31+2 
STO S 
CLA S 
FSB SUL 
TZE 80A 
TPL 95A 
TRA BOA 



IICHIC IICHII 

SUBROUTINES PUNCHED FROM LIBRARY 
EXPI3 IRTN) ILEVI ISTH) (CSHI (FILI I BDC I (DBCI 

00222 
00323 
0032K 
00225 
00326 
00327 
00330 
00331 
00332 
00332 
0032K 
00225 
00236 
00237 
003KO 
0C2K1 
003K2 
003K3 
002KK 
C02K5 
003K6 
003K7 
0052K 
00525 
00526 
00527 
005K0 
OCSKt 
0C5K2 
005K3 
005KU 
0C5K5 
005K6 
005K7 
00550 
0C551 
00552 
00553 
0055K 
00555 

61A 

62A 

62A 

6KA 

65A 

6501 
66A 
102A 

1C3A 

lOUA 
1C5A 

1C6A 

107A 

108A 

CLA 
STO 
CLA 
STO 
CLA 
FAD 
UFA 
LRS 
ANA 
LLS 
ALS 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
CLA 
STO 
CLA 
STO 
LXD 
CLA 
FOP 
STB 
LCe 
FMP 
STO 
Lce 
FMP 
FAC 
STO 
CLA 
FAC 
STO 

3) 
FJ 
3) 
FJl 
FJMAX 
3)+2 
6) 

6) + 1 

18 
NOCE 
• 
ILEVI 
KTAPE 
65C1 

1 ICHIO 
1 
ISTH) 
8)68 

2) 
SUMJ 
FJl 
FJl 
2)+l,K 
CS+1,K 
SUMJC 
PJC+1,K 
FJl 
FJl 
FJ2 
PJC+1,K 
FJ2 
SUMJ 
SUMJ 
FJl 
21 + 2 
FJl 

OOUIK 
00K15 
001(16 
00U17 
00K20 
001*21 
00K22 
00U23 
O0U2K 
00K25 
00K26 
00K27 
OOU30 
00K31 
00U32 
00K33 
001*3U 
00K35 
00K36 
00U37 
OOKKO 
OOKKI 
00626 
00627 
00630 
00631 
00632 
00633 
0063K 
00635 
00636 
00637 
006K0 
006K1 
006U2 
O06K3 
006KK 
006K5 
006U6 
006K7 

DIKOA 
BOA 

81A 

82A 

82A 

8KA 

85A 

e6A 

120A 

122A 

123A 

12KA 

125A 

126A 

STC 
LXD 
CLA 
FAD 
SSP 
STO 
CLA 
FSB 
SSP 
STO 
CLA 
FAD 
STO 
CLA 
FAD 
STC 
CLA 
STO 
CLA 
STO 
CLA 
UFA 
CAL 
XIT 
LXD 
CLA 
STD 
CLA 
FAD 
STO 
CLA 
FAR 
STO 
CLA 
FAD 
STO 
CAL 
XIT 
CAL 
STC 

S 
OGO.l* 
FJ 
S 

SU 
FJ 
S 

SL 
SL 
3) + 2 
SL 
SU 
2)+2 
SU 
SL 
TLNDX 
31 
SUM 
TLNDX 
61 
• 
IFIL) 
2)+2,K 
NTL 
129A2 
FJIX 
3)+2 
FJIX 
FJl 
3)+2 
FJl 
SUM 
PJC+1,K 
SUM 
• 
(LEV) 
KTAPE 
127D1 

00SC6 
005C7 
00510 
00511 
00512 
00513 
0051U 
00515 
00516 
00517 
00520 
00521 
00522 
00523 
0052U 
00525 
00526 
00527 
00530 
00531 
00522 
00533 
00720 
00721 
00722 
00723 
0072K 
00725 
00726 
00727 
00730 
nnz'i 
00722 
00723 
0073K 
00735 
00726 
00737 
0071*0 
007K1 

95A 

95A1 

EIG 
96 A 

97A 

98A 
99A 

10CA 
1C1A 

101A1 
1C1A2 
127A 

13eA 

139A 

139C1 
IKOA 

CLA 
FSB 
TZE 
TP| 
SXD 
CLA 
FAD 
STO 
CLA 
ADO 
STO 
LXD 
SXD 
TRA 
CLA 
STO 
LXD 
CLA 
FAD 
STO 
TXI 
TXL 
ETM 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XII 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 

FJ 
FJMAX 
99A 
99A 
CIG0,1) 
FJ 
31 + 2 
FJ 
K 
21 + 1 
K 
K.2 
CIG2,2 
79A 
31 
SUMJC 
21+1,1* 
SUMJC 
CS+1,1* 
SUMJC 
•+1,1),1 
101A,i).200 

FJl 
CS+1,K 
p.ir + i.u 
SUM 

• 
IFILl 

(1 FVl 

IIOHIO 
1 
ISTHI 
ei12S.0,6 

FJl 
CS+1.1) 

00556 1C8A1 TXI •+1,K,1 00650 127A ETM 0071(2 NTR PJC+1,1* 
00557 1CBA2 TXL 105A,K,200 00651 CAL IICHIO 0071(3 NTR SUM 
00560 1C9A CLA FJl 00652 TLW 1 OOTKK LTM 
00561 STO FJl 00653 CAL ISTHI 007K5 IKIA CAI . 
00562 110A CLA 3) 0065U 127D1 NTR 8)12R 007K6 XIT IFIL! 
00563 STO SUM 00655 128A ETM 0071(7 1K3A CLA I 
0056K 111A CAL • 00656 NTR FJIX 00750 ADD 21+1 



SUBROUTINES PUNCHED FROM LIBRARY 
(RTNI (LEV) ISTH) ICSH) IFILl I BDC I IDBCI 

00565 
00566 
00567 

IICHII 

X l l 
CAL 
STD 

ILEV) 
KTAPE 
11201 

00570 
00571 

ETM 
CAL 

00572 
00573 

SLW 
CAL 

0057K 
00575 

11201 
113A 

NTR 
CAL 

8) 12P 

0C576 
00577 

XIT 
CLA 

IFIL) 
3) 

00600 
O06O1 

STO 
CLA 

FJIX 
SUM 

00657 
00660 
00661 

NTR 
NTR 
NTR 

TL+1 .K STO I 

00662 
00663 

NTR 
NTR 

FJl 
CS+l.U 
PJC+1,1( 
SUM 

00752 
00753 IKKA 

LXD 
CLA 

I,K 
FJl 

0075K 
00755 

FAD 
STO 

3) + 2 
FJl 

0066K 
00665 

LTM 
CAL 

00756 
00757 

1K5A 
E)C 

TRA 
SXD 

133A 
CIGO.l) 

00666 
00667 

XIT 
TXI 

(FID 
«+1.U. 1 

00760 
00761 

TRA 
TRA 

00670 
00671 

129A2 
121A 

TXL 
CLA 

122A,1) 
NTL 

00762 
00763 

TRA 
TRA 

11)6A+7.1 
1K7A 
370A 
11)7A 

00672 
00673 

ADD 
STC 

2) + 1 
I 

0076U 
00765 

TRA 
TRA 

370A 
37nA 

01020 
01021 

CAL 
XIT 

01112 
01113 173A 

LTM 
CAL 

01201) 
01205 1B9A 

STO 
CLA 

SUM 
U 

00602 
00603 
0060K 
00605 
00606 
00607 
00610 
0061 1 
00612 
00613 
0061K 
00615 
00616 
00617 
O0620 
00621 
00622 
00623 
0062U 
00625 
01012 
01013 
0101K 
01015 
01016 
01017 

1 17A 

I 18A 

118C1 
1 19A 

15UC1 
155A 

FAC 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 

PJC 
SUM 
« 
(LEV) 
KTAPE 
iieci 

(ICH)O 
1 
(STH) 
8) 12C 

FJIX 
TL 
FJl 
CS 
PJC 
SUM 
SUMJ 

1 
ICSH) 
8)22,0,81 

NPE 

0067K 
00675 
00676 
00677 
00700 
00701 
00702 
00703 
0070K 
00705 
00706 
00707 
00710 
00711 
00712 
00713 
0071K 
00715 
00716 
00717 
01 1CK 
01105 
01 106 
01107 
01110 
01111 

122A 

123A 

133A1 

12KA 

135A 

136A 

136D1 

171D1 
172A 

LXO 
CLA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
FAD 
STO 
CAL 
XIT 
CAI 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 

I,K 
FJl 
3) + 2 
FJl 
FJl 
FJMAX 
13KA 
E)C 
SUM 
PJC+1.K 
SUM 

* 
ILEV) 
KTAPE 
13601 

IICHIO 
1 
ISTH) 
8)125 

IICHII 
1 
ICSH) 
e)3F.0.81 

SP 

00766 
00767 
00770 
00771 
00772 
00773 
0077K 
00775 
00776 
00777 
01000 
01001 
01002 
01003 
OIOCK 
01005 
010C6 
01007 
01010 
01011 

01176 
01177 
01200 
01201 
01202 
012C3 

1K7A 

1K8A 

11)9A 

15CA 
151A 

152A 

153A 

152A1 
152A2 
15i)A 

ie7A 

186A 

TRA 
CLA 
STO 
CLA 
STO 
CLA 
STO 
LXD 
CLA 
STO 
CLA 
STO 
CLA 
STO 
TXI 
TXL 
CAL 
XIT 
ETM 
CAI 

STO 
CLA 
STO 
Lxn 
SXD 
CLA 

CIKOO 
2) + 1 
NPE1 
FJMAX 
CJC 
NCOE 
NJC 
21+1.K 
3) 
TL+1,1* 
31 
CS+1,K 
31 
PJF+1.K 
• +1,1*,1 
151A.1*,200 

(LEVI 

IIOHII 

CJMAX 
21+1 
L 
L.2 
CIG5,2 
31 

01022 157A 
01023 158A 
0102K 
01025 

TRA DIKIl 
CAL • 
XIT ILEV) 
ETM 

01111* 
01115 
01116 DII12 
01117 17UA 

XIT IRTNI 
TTR 17KA 
LXD C)G1,1 
CAL • 

01206 
01207 
01210 
01211 

190A 
STO Bl 
CAL • 
XIT (LEVI 
CAL KTAPE 

CAL IICHII XIT ILEVI 01212 STD 191D1 



LOG 
SUBROUTINES PUNCHED FROM LIBRARY 

IRTN) ILEV) ISTH) (CSHI IFILl IBDCI IP6C) 
IICHIC IICHII 

01121 01213 191A ETM 
01030 
01021 
01032 
01033 
01031) 
01025 
01036 
01027 
OlOKO 
0T0K1 
010K2 
010K3 
010KK 
C10K5 
010K6 
010K7 
01050 
01051 
01052 
01053 
0105K 
01055 
01056 
01057 
01060 
01C61 
01062 
01063 
0106U 
01065 
01066 
01067 
01070 
01071 
01072 
01073 
0107K 
01075 
01076 
01077 
01100 
01101 
01102 
OllOi 

15801 
159A 

160A 

162A 

162C1 
162A 

16KA 

166A 

167A 

167D1 
168A 

169A 

169A1 
169A2 
170A 

D)K1 1 
171A 

CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
LXD 
CLA 
STC 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
TXI 
TXL 
CLA 
STO 
TTR 
LXD 
CAL 
XIT 
ETM 

ICSH) 
8)33,0,81 

NPE 

• 
IRTN) 

ILEV) 

IICHII 
1 
ICSH) 
8)23,0,81 

NJC 

^ 
IRTN) 
2)+l,2 
NJC 
169A2 

< 
ILEV) 

IICHII 
1 
ICSH) 
8)UU,0,81 

PJC+1,2 
CJC 

• 
(RTN) 
•+1,2,1 
167A,2 
21+1 
NPE1 
171A 
C)GK,K 

« 
ILEV) 

01122 
01123 
0112K 
01125 
01126 
01127 
0113C 
01131 
01122 
01132 
0113K 
01135 
01136 
01137 
OllKO 
011K1 
011K2 
011K3 
OllKK 
011K5 
011K6 
011K7 
01150 
01151 
01152 
01153 
0115K 
01 155 
01156 
01157 
01 160 
01161 
01162 
01163 
01 16K 
01165 
01 166 
01 167 
01170 
01171 
01172 
01173 
0117K 
01175 

17KD1 
175A 

176A 

177A 

178A 

178D1 
179A 

180A 

180A1 
180A2 
182A 

18201 
183A 

IBKA 

185A 

186A 

CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
LXD 
CLA 
STD 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
TXI 
TXL 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CLA 
FAD 
FAO 
STO 
CLA 

IICHII 
1 
ICSHl 
8)23,0,81 

NTL 

« 
IRTN) 
2)+l,2 
NTL 
18CA2 

• 
ILEV) 

IICHII 
1 
ICSHl 
8)LU,0,B1 

TL+1,2 
CL 

« 
IRTN) 
•+1,2,1 
17eA,2 

« 
ILEVI 

IICHII 
1 
ICSH) 
e)3F.0,81 

SIGMA 

« 
IRTN) 
CL 
CJC 
SP 
FJMAX 
CJC 

01211* 
01215 
01216 
01217 
01220 
01221 
01222 
01223 
01221* 
01225 
01226 
01227 
01230 
01221 
01232 
01233 
01231* 
01225 
01226 
01237 
0121*0 
0121*1 
012K2 
0121(3 
012KK 
012K5 
0121(6 
0121(7 
01250 
01251 
01252 
01253 
01251* 
01255 
01256 
01257 
01260 
01261 
01262 
01263 
01261* 
01265 
01266 
01267 

191C1 
192A 

19KA 

19SA 

195C1 
196A 

197A 

1964 

19801 
199A 

200A 

202A 

203A 

203C1 
201|A 

205A 

CAL 

Siw 
CAL 
NTR 
CAL 
XIT 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLH 

CAI 
NTR 
CAL 
XIT 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 

IIOHIO 
1 
ISTHI 
8).3H 
• 
(FID 
• 
IIFVI 
KTAPE 
195D1 

(lOHIO 
1 
ISTHI 
8130 

IFILl 

• 
(LEV) 
KTAPE 
19801 

IIOHIO 
1 
ISTHI 
eiRO 

NPE1 

• 
IFILl 
9 
ILEVI 
KTAPE 
203D1 

IIOHIO 
1 
ISTHI 
8131 

SIGMA 

« 



SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTH) ICSH) IFIL) (BDC) (DBCI 

01270 
01271 206A 

XIT IFIL) 
CAL « 

01272 
01273 

XIT ILEV) 
CAL KTAPE 

0127U 
01275 207A 

STO 207D1 
ETM 

01276 
01277 

CAL IICHIO 
SLW 1 

01300 CAL ISTHI 
01301 20701 NTR 8)2M 
01202 208A 
01203 

ETM 
NTR SP 

0130K 
01305 209A 

LTM 
CAL 

01306 
01207 211A 

XIT (FID 
CAL * 

01310 
0131 1 

XIT (LEV) 
ETM 

01212 
01313 

CAL (ICHIO 
SLW 1 

0131K CAL (STH) 
01315 211C1 NTR 8)2M,0,6 
01316 212A 
01217 

ETM 
NTR SP 

01320 
01321 213A 

LTM 
CAL « 

01322 
01323 215A 

XIT IFIL) 
CAL « 

0I32K 
01325 

XIT ILEV) 
CAL KTAPE 

01326 
01327 216A 

STD 216D1 
ETM 

01330 
01331 

CAL IICHIO 
SLW 1 

01322 CAL ISTH) 
01323 216D1 NTR 8)3J 
0132K 217A 
01235 

ETM 
NTR FJMAX 

013M6 

01362 223A 
01363 

CLA 3) 
STO FJl 

0I36K 22KA 
01365 

CLA 3)+3 
STC CJI 

01366 225A 
01367 

CLA 3)+3 
STC CJ 

01370 226A 
01371 

CLA 3) 
STO FJ 

01372 227A 
01372 

CLA 3) 

0137K 22BA 
01375 

CLA FJMAX 
FAC 3 1 + 2 

01376 
01377 

UFA 6) 
LRS 

01K00 
011*01 

ANA 61+1 
LLS 

01U02 
01K03 

ALS 18 
STO NOCE 

01K0K 229A CAL • 
XIT ILEVI 

01K06 
01K07 
01K10 230A 
OlUl 1 

CAL KTAPE 
STD 230D1 
ETM 
CAL IICHIO 

01K12 
011*13 

SLW 1 
CAL ISTHI 

01K1K 23001 NTR 8)3K 
011*15 231A ETM 
01K16 
OIKIT 
01K2d 232A 
01K21 

NTR NTL 
LTM 
CAL • 
XIT IFIL) 

01K22 23KA 
01M23 235A 
01U2U 
01K25 236A 

TRA 2K6A 
CLA 31+3 
STO FJl 
CLA 3) 

01K26 
011*27 237A 

STO CJI 
CLA 31 

01KSK CAL ISTH) 
01K55 2 K 2 D NTR B)3L 
01U56 21|3A 
nll*57 NTR NTI 
01K60 
01U61 21)1)A 

LTM 
CAL • 

01K62 
011)63 

XIT IFIL) 
TTR 2U6A 

011)6U D)217 LXD C)G1,1 
niuc; 01217 1 xn rir.s.2 
01K66 2K6A 
01U67 

CLA FJ 
STO FJN 

011)70 2U7A 
011)71 

CLA FJN 
FAD CL 

01K72 
01U73 

FAD SP 
STO FCT 

011)7K 21)8A 
011)75 

CLA FJN 
FSB CL 

011)76 
011)77 

FSB SP 
STO FCL 

015C0 2K9A CLA FCL 
015C1 2K9A1 T7F 252A 
015C2 
015C3 25CA 

TPL 252A 
CLA CJI 

OlSCM 
015C5 251A 
01506 252A 
015C7 

STO CJ 
TRA 252A 
CLA FCL 
STO CJ 

01510 252A 
01511 

CLA CJMAX 
FSB FCT 

01512 253A1 TZE 25UA 
01513 TPL 256A 
0151K 25KA 
01515 
01516 25SA 
01517 256A 

CLA CJMAX 
STO FCT 
TRA 256A 
CLA CJ 

01520 
01521 

FAD 31+2 
UFA 61 

01522 STO NOD 

01236 
01337 218A 
013KO 
013K1 220A 
013K2 
0131(3 
ai3Ul) 
0131(5 

LTM 
CAL • 
XIT IFIL) 
CLA FJMAX 
UFA 6) 
LRS 
ANA 6)+l 
LLS 

011)30 
01K31 238A 
01U32 
01K33 239A 
01K31) 
01K35 21)0A 
01K36 
01K37 

STO CJ 
CLA 31+3 
STO FJ 
CLA 31+3 
STO FJII 
CLA FJMAX 
FAD 31+3 
UFA 6) 

01522 
01523 
01521) 
01525 
01526 
01527 
01530 
01521 257A 

LRS 
ANA 61+1 
LLS 
ALS IB 
STO K 
LXD K.U 
SXD CIG2,1) 
CLA 21+1 



LOG 
IICHIC 

0131)7 
01350 
01351 
01352 
01353 
01351) 
01355 
01356 
01357 
01360 
01361 
015K6 
015K7 
01550 
01551 
01552 
01553 
0155U 
01555 
01556 
01557 
01560 
01561 
01562 
01563 
0156K 
01565 
01566 
01567 
01570 
01571 
01572 
01573 
0157K 
01575 
01576 
01577 
01600 
01601 
01602 
01603 
0160K 
01605 
01606 
01607 
01610 
0161 1 

221A 

222A 

222A1 

261A 

262A 

263A 

26KA 

265A 

266A 
266A1 
E)1G 

267A 

268A 

268A1 

D)21H 

EXP EXPI3 
IICHII 

STO JMAX 
CLA 
LRS 
CRA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
TRA 
SSP 
STO 
CLA 
STO 
CLA 
FAC 
SSP 
FAD 
STO 
CLA 
FSB 
SSP 
FAD 
STO 
CLA 
STO 
CLA 
UFA 
LRS 
ANA 
LLS 
ALS 
STO 
LXD 
CLA 
TZE 
SXD 
SXO 
CLA 
FAC 
STO 
CLA 
FSB 
TZE 
TPL 
LXD 

JMAX 
18 
61 
61 
FJMAXl 
FJMAX 
FJMAXl 
223A 
235A 
C)22G 

SL 
SL 
S 
CJ 
S 

3) + 2 
UL 
CJ 
S 

3) + 2 
BL 
BL 
TDX 
TDX 
6) 

6) + l 

18 

1,1 
TL+1,1 
271A 
C)G1),U 
O G O . l 
SUMTL 
TL+1,1 
SUMTL 
TDX 
UL 
271A 
271A 
O G O , 2 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTH) 

OIKKI 
01KK2 
01KU3 
OIUKM 
01KK5 
01KK6 
011*1(7 
011(50 
011*51 
011*52 
01U53 
016K0 
016K1 
016K2 
016K3 
0161*1* 
0161*5 
016K6 
0161*7 
01650 
01651 
01652 
01653 
0165U 
01655 
01656 
01657 
01660 
01661 
01662 
01663 
0166M 
01665 
01666 
01667 
01670 
01671 
01672 
01673 
0167K 
01675 
01676 
01677 
01700 
01701 
01702 
01703 

21)1A 

2K2A 

277A 

278A 

279A 

ANA 
LLS 
Al S 
STO 
CAI 
XIT 
CAI 
STD 
ETM 
CAL 
SI W 
STO 
LDQ 
FMP 

STC 
CLA 
FAC 
LDO 
SXO 
TSX 
NTR 
PZE 
LXD 
FDP 
STO 
CLS 
STn 
LDQ 
FMP 
FAO 
STO 
CLA 

SXD 
TSX 
NTR 
PZE 
LXO 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
TRA 
TRA 
CLA 

61+1 

18 
NOCE 

• 
ILEV) 
KTAPE 
21)201 

IIOHIO 
1 
7) 
7) 
SIGMA 
1 1+1 
FJN 
31 + 3 
3) + l 
6)+U.U 
EXPI3,K 
•+2.0,665 
0,0,276 
6) + l),l) 
11 + 1 
11 + 2 
11+2 
ARG 
31+1 
FJN 
31 + 2 
11+1 
ARG 
61 + 1).U 
EXP.i) 
•+2,0,665 
0,0,277 
6)+U,K 
11 + 2 
SUMTL 
11+2 
11 + 3 
11 + 3 
11+1 
TEMP 
27eA+3,l) 
Elle 
TEMP 

(CSHI 

01533 
0153D 
01535 
01526 
01527 
0151)0 
015D1 
0151(2 
015D3 
OISKU 
0151(5 
01732 
01733 
01731) 
nl7?5 
01726 
01727 
0171(0 
0171(1 
0171)2 
017K3 
0171* 1) 
0171(5 
0171)6 
0171*7 
01750 
01751 
01752 
01753 
01751* 
01755 
01756 
01757 
01760 
01761 
01762 
01763 
01761* 
01765 
01766 
01767 
01770 
01771 
01772 
01773 
0177U 
01775 

D111D 
256A 

259A 

26CA 

287A 
EllC 

28BA 

289A 

28941 

29CA 

2914 
292A 
29241 
2924 

C)21U 
0121U 
291)4 

2954 

29541 

2964 

( F I D IBDC) 

LXD 
SXO 
LXD 
CLA 
STO 
CLA 
FAD 
SSP 
STO 
CLA 
FSR 
TRA 
SXO 
SXD 
CI A 
FAO 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
FAD 
STO 
TRA 
CLA 
TZF 
CLA 
FDP 
LXD 
FMP 
LXO 
FAD 
STO 
TTR 
LXD 
LXD 
CLA 
STO 
CLA 
FSB 
TZE 
TPL 
TRA 
CLA 
ADO 
STO 

NCD.l* 
C)G1*,1* 
OGO.l 
3) 
SUMTI 
FJN 
SP 

SU 
FJN 
SP 
258A 
OGK.i* 
OGO.l 
Bl 
TEMP 

ei 
FJN 
FJT 
292A 
292A 
FJN 
31 + 2 
FJN 
258A 
Bl 
n 13 111 
T 
Bl 
CIG2,2 
PJC+1.2 
OG5,1 
rs+1.1 
CS+1,1 
29KA 
CIG5,1 
C)G2,2 
3) 
RI 
FCT 
CJ 
301A 
296A 
301A 
K 
21 + 1 
K 

(DBCI 

01612 269A CLA TDX 0170K 01776 LXO K,2 



LOG 
(ICFIC 

01612 
0161K 
01615 270A 
01616 271A 
01617 
01620 271A1 
01621 
01622 EllJ 
01623 
0162K 272A 
01625 
01626 
01627 273A 
01620 27KA 
01621 
01622 E) IL 
01632 
0163K 275A 
01635 
01636 276A 
01627 
0202K 
02025 
02026 
02027 30KA 
02030 
02031 
02022 305A 
02033 
0203K 306A 
02035 307A 
02026 
02037 3C8A 
020K0 
020K1 209A 
020K2 
020K3 
020UK 310A 
020K5 
020K6 
020K7 211A 
02050 
02051 
02052 
02053 
02.05.1* 

EXP EXPI3 
1ICH)I 

FAO 3)+2 
STO TDX 
TRA 265A 
CLA S 
FSB SU 
TZE 27KA 
TPL 27KA 
SXD C)GK,K 
SXO C)G0,1 
CLA S 
FAC 3)+2 
STO S 
TRA 262A 
TRA 27KA+3,K 
TRA 276A 
SXO O G K . K 
SXD O G O , 1 
CLA FJ 
STO FJN 
LCC SIGMA 
FMP 3)+l 
STO L 
LXC L, 1 
SXO OG5,l 
CLA FJ 
FAC 2)+2 
STC FJ 
CLA CJI 
STO CJ 
TRA 0)217 
CLA FJl 
STO FJ 
CLA 3) 
STO AVE 
LXC 2)+l,l 
CLA L 
STO 312A2 
CLA CS+1,1 
FCP SUM 
STQ PJF+1,1 
LDQ FJ 
FMP PJF+1,1 
STO 7) 
LCO 7) 
FMP FJ 
FAC AVE 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTH) 

01705 
01706 
01707 
01710 
01711 
01712 
01713 
0171K 
01715 
01716 
01717 
01720 
01721 
01722 
01723 
0172K 
01725 
01726 
01727 
01730 
01731 
02116 
02117 
02120 
02121 
02122 
02123 
0212K 
02125 
02126 
02127 
02130 
02131 
02132 
02133 
0213K 
02135 
02136 
02137 
021KC 
0211)1 
021K2 
0211)3 
021i)U 
021K5 
0211)6 

2eoA 

281A 

282A 

283A 
283A1 

E) 10 

2eKA 

285A 
2e6A 

323A 

32KA 

32KD1 
325A 

326A 

32eA 

CLA 
STO 
LXD 
CLA 
FAD 
FAD 
STO 
CLA 
FSB 
FSB 
STO 
CLA 
TZE 
TPL 
SXD 
SXD 
CLA 
STO 
TRA 
CLA 
STO 
FAC 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAI 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
LXD 
CLA 

21 + 2 
NOO 
NOD.K 
CJ 
CL 
SP 
FJT 
CJ 
CL 
SP 
FJL 
FJL 
286A 
286A 
O G K , U 
OGO.I 
FJl 
FJN 
258A 
FJL 
FJN 
PJF+1,1 
SUM 
« 
IIFV) 
KTAPE 
22KD1 

IICHIO 
1 
ISTH) 
e)CI 

41 
TL 
CJ 
PJC 
FJ 
PJF 
SUM 
AVE 

• 
IFIL) 
2)+2,1 
NTL 

ICSH) 

01777 
020C0 
02001 
020C2 
02003 
020CU 
02005 
02006 
02007 
02010 
02011 
02012 
02013 
0201U 
02015 
02016 
02017 
02020 
02021 
02022 
02023 
02210 
02211 
02212 
02213 
0221U 
02215 
02216 
02217 
02220 
02721 
02222 
02223 
0222U 
02225 
02226 
02257 
02230 
02231 
02232 
02223 
02231) 
02235 
02236 
02237 
0221(0 

2974 

2984 

2994 

3004 
3014 

3024 

30241 

3034 

3364 

33641 

33642 
3384 

3394 

31*04 

3D1A 

31)2A 

31*24 

IFIL) IBDC) 

SXD 
CLA 
FAD 
STO 
CLA 
STO 
LXD 
SXO 
CLA 
STO 
TRA 
CLA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
TRA 
CLA 
ADD 
NTR 
NTR 
LTM 
CAI 
XIT 
TXI 
SXD 
TXL 
CLA 
Sin 
LXD 
CLA 
STO 
CLA 
FAO 
STO 
CLA 
FAC 
STO 
CLA 
FAD 
STO 
CAL 
XIT 
CAL 

C)G2,2 
CJ 
3)+2 
CJ 
2)+1 
NOD 
NCD.U 
C)G1),1| 
FJ 
FJN 
O l l D 
SUM 
CS+1,1 
SUM 
FJMAX 
FJ 
307A 
303A 
3074 
L 
21+1 
PJF+1,1 
SUM 

(, 
IFILl 
•+1.1.1 
I.l 
329A.1 
I 
N 
N,l 
NJC 
3I)6A2 
FJ 
31+2 
FJ 
CJ 
31 + 2 
CJ 
SUM 
PJF+1,1 
SUM 
• 
ILEVI 
KTAPE 

IDBCI 



LOG 
IICHIC 

02055 
02056 312A 
02057 
02060 
02061 312A1 
02062 312A2 
02063 313A 
0206K 
02065 31KA 
02066 
02067 
02070 315A 
02071 
02072 316A 
02073 
0207K 317A 
02075 
02076 
02077 
02100 318A 
021C1 
02102 
02103 
0210K 318D1 
02105 319A 
02106 
02107 321A 
02110 
02111 
02112 
02113 
021 IK 
02115 322A 

EXP EXPI3 
IICHII 

STO AVE 
CLA 
FAC 
STO 
TXI 
TXL 
CLA 
STO 
CLA 
STO 
LXD 
CLA 
STO 
CLA 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
XIT 
CLA 
SUB 
LRS 
CRA 
FAD 
STO 
CLA 

FJ 
31 + 2 
FJ 
•+1,1,1 
310A,1 
3) 
SUM 
2) + 1 

1,1 
FJII 
FJ 
CJI 
CJ 
* 
ILEV) 
KTAPE 
31801 

IICHIO 
1 
ISTH) 
8)CH 

• 
IFILl 
I 
21 + 1 
18 
61 
6) 
AI 
SUM 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTNI ILEV) ISTH) 

021K7 
02150 
02151 
02152 
02153 
0215K 
02155 
02156 
02157 
02160 
02161 
02162 
02163 
0216K 
02165 
02166 
02167 
02170 
02171 
02172 
02173 
0217U 
02175 
02176 
02177 
02200 
02201 
02202 
02203 
0220K 
02205 
02206 
02207 

329A 

330A 

331A 

332A 

333A 

33KA 

33KD1 
335A 

STD 
PXD 
STO 
CLA 
FAD 
STO 

CLA 
FAO 
STO 
CLA 

FAD 
STO 
CLA 

sua 
LRS 
ORA 
FAD 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 

336A2 
0,1 
I 
CJ 
31 + 2 
CJ 
FJ 
3)+2 
FJ 
SUM 
PJF+1,1 
SUM 
I 
21+1 
18 
61 
61 
AI 

• 
ILEVI 
KTAPE 
33KD1 

IICHIO 
1 
ISTHI 
BICJ 

AI 
TL+1,1 
CJ 
PJC+1,1 
FJ 

ICSHl 

0221*1 
0221)2 
022K3 
0221(1* 
022K5 
022K6 
0221*7 
02250 
02251 
02252 
02253 
02251* 
02255 
02256 
02257 
02260 
02261 
02262 
02263 
02261* 
02265 
02266 
02267 
02270 
02271 
02272 
02273 
0227K 
02275 
02276 
02277 
023C0 
02301 

3U1|4 

31)1)C1 
31)5A 

3K6A 

31)641 
3U642 
31*84 

31*94 

3504 

35041 

351A 

352A 

(FILI IBDC) 

STO 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
TXI 
TXL 
CLA 
ADD 
STO 
LXD 
CLA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
FAD 
STO 
CAL 
XIT 

BIlKDI 

IIOHIO 
1 
ISTHI 
81CK 

CJ 
PJC+1.1 
FJ 
PJF+1,1 
SUM 

IFILl 
••1,1.1 
3U0A.1 
NJC 
2I+I 
I 
1.1 
FJ 
31 + 2 
FJ 
FJ 
FJMAX 
351A 
EI2B 
SUM 
PJF+1,1 
SUM 
• 
(LEVI 

lORCI 

02302 
02203 

CAL KTAPE 
STD 35301 

0230K 353A 
02305 

0237K 370A 
02375 

HPR 
TRA 37CA 

02U66 3884 
02U67 

C4L • 
XIT (RTNI 

ETM 
C4L IICHIO 

02306 SLW 1 
02307 CAL ISTH) 
02310 353D1 NTR BICL 
02311 35KA ETM 
02312 
02213 
0231K 

NTR FJ 
NTR PJF+1,1 

02376 371A 
02377 

CLA NOCE 
STO NFJI 

021)00 372A 
02K01 

CLA FJMAX 
STC CJI 

02K02 373A 
021)03 37KA 

LXD 21+1 ,U 
CLA 31 

021)70 TTR 389A 
021)71 D)J20 LXD O G 1 . 1 
021)72 0 ) 2 2 0 LXD C)G2 ,2 
021)73 3e9A CAI . 
021)7K 
021)75 

021)0K 
02K05 375A 

STO FJFS+1,K 
CLA 31 

02K06 STO RHC+1,K 

02D76 
02D77 

XIT (LEVI 
ETM 

02500 

CAL IIOHII 
SLW 1 
CAL ICSHl 



SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTHI ICSH) ( F I D IBDC) IDBC) 

02315 LTM 02K07 376A CLA PJF+1,K 025C1 389C1 NTR 
02216 
02217 
02320 
02321 

CAL 
XIT 
CLA 
ADC 

n=iLi 
I 
2)+1 

02K1C 
02K11 376A1 

STO 
TXI 

FJI+1,K 
•+1,K.1 

02502 
O2503 

ETM 
NTR 

BI3F,0.81 

SIGMA 

02322 
02323 

STO 
LXD 

I 
I, 1 

02K12 
02K13 

376A2 
377A 

TXL 
TRA 

37KA,K,2C0 
385A 

025CK 
025C5 

02K1U 
02K15 

3784 CAL 
XIT 

025C6 
02507 

391A 
LTM 
CAL 

392A 
XIT 
CAL 

IRTNI 

0232K 
02225 
02226 
02327 
02330 
02331 
02332 
02333 
0233K 
02335 
02236 
02327 
023KO 
022K1 
022K2 
023K3 
023KK 
022K5 
023K5 
023K7 
02350 
02351 
02352 
02353 
0235K 
02365 
02356 
02357 
02260 
02361 
02262 
02363 
0236U 
02365 
02366 
02367 
02370 
02371 
02372 
02373 

358A 
E)2B 
359A 

359A1 

360A 

361A 

362A 

363A 
36KA 

365A 

366A 

367A 

367A1 
367A2 
368A 
D) 12F 
369A 

E)62G 

E)72G 

D)32G 
0)22G 

TRA 
SXC 
CLA 
SUB 
TZE 
TPL 
TRA 
CLA 
ADD 
STO 
CLA 
STO 
CLA 
STC 
LXD 
CLA 
STO 
CLA 
STO 
CLA 
STO 
CLA 
STO 
TXI 
TXL 
TRA 
LXD 
TRA 
TRA 
TRA 
TRA 
TRA 
TRA 
TTR 
SXD 
TTR 
SXO 
SXC 
LXO 
LXD 

3KSA 
O G O , I 
NPE 
NPEl 
D) 12F 
360A 
D) 12F 
NPEl 
2) + 1 
NPEl 
FJMAX 
CJC 
NOCE 
NJC 
2)+l,l 
3) 
TL+1,1 
2) 
CS+1, 1 
PJF+1,1 
PJC+1, 1 
3) 
PJF+1,1 
•+1,1,1 
36KA,1,200 
D) 112 
OGl.l 
369A + 7, 1 
371A 
371A 
3A 
370A 
3A 
370A 
C)G6,2 
D)22G 
C)G6,2 
C1G7,1 
O G l , 1 
O G 2 , 2 

02K16 
02K17 
02K20 
02K21 
02K22 
02K22 
02K2K 
02K25 
02K26 
02K27 
02K30 
02K31 
02K32 
02K33 
02K3K 
02K35 
02K36 
02K27 
02KK0 
02KK1 
02KU2 
02KK3 
02KKK 
02KK5 
02KU6 
02KK7 
02K50 
02K51 
02K52 
02U53 
02K5K 
02K55 
02K56 
02K57 
02K60 
02K61 
02K62 
02U63 
02K6K 
02K65 

378D1 
379A 

380A 

3eiA 

382A 

382D1 
3e3A 

38UA 

38KA1 
3eUA2 
3e5A 

386A 

38601 
3e7A 

ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
LXD 
CLA 
STD 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
TXI 
TXL 
CLA 
STO 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 

IIOHII 
1 
ICSHl 
8)33,0,81 

NFJI 

« 
IRTN) 
2)+l,K 
NFJI 
28KA2 

ILEV) 

IICHII 
1 
ICSHl 
eiLU,0,Bl 

FJI+1,U 
CJI 

• 
IRTNI 
•+1,K,1 
382A.K 
21 + 1 
NGC 
• 
ILEVI 

IICHII 
1 
ICSH) 
8)33.0.81 

NGE 

02510 
02511 
02512 
02513 
02511* 
02515 
02516 
02517 
02520 
02521 
02522 
02523 
0252U 
02525 
02526 
02527 
02530 
02531 
02522 
02533 
0252K 
02525 
02526 
02537 
0251(0 
025K1 
0251(2 
025K3 
025KU 
0251)5 
025K6 
025U7 
02550 
02551 
02552 
02553 
0255U 
02555 
02556 
02557 

392C1 
393A 

39K4 

3954 

396A 

396C1 
3974 

3984 

UOOA 

U014 

UOICI 
1)024 

UC3A 

XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
LXD 
SXD 
CAL 
XIT 
CAL 
XIT 
CAI 
STO 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
XIT 
CAL 
XIT 

ILEVI 

IIOHII 
1 
(CSHI 
8133,0,81 

L 

L.U 
OGS.l) 

• (RTN) 
« 
ILEV) 
KTAPE 
396D1 

IIOHIO 
1 
ISTHI 
8108 

NGC 

• 
IFILl 

« 
ILEVI 
KTAPE 
1)0101 

IIOHIO 
1 
ISTHI 
8)3D 
• 
IFILl 
m 

ILEVI 



LOG 
IICHIC 

02560 
02561 
02562 KCKA 
02563 
0256U 
02565 
02566 KOKCl 
02567 K05A 
02570 
02571 
02572 K06A 
02573 
0257K K08A 
02575 
02576 
02577 
02600 
02601 K09A 
02602 
02603 
0260K 
02605 KlOA 
02606 
02607 
02610 
02611 KlODl 
02612 K11A 
02613 
0261K 
02615 K12A 
02616 
02617 KIKA 
02620 
02621 
02622 K1SA 
02623 
0262K 
02625 
02626 K16A 
02627 
02620 
02631 
02632 K16D1 
02633 K17A 

EXP EXPI2 
IICH1 

CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CLA 
LRS 
CRA 
FAC 
STC 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
CLA 
FAD 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 

• 
KTAPE 
K0KD1 

IICHIO 
1 
ISTHI 
8)0A 

SIGMA 

« 
IFIL) 
L 
18 
6) 
6) 
CL 

• 
ILEV) 
KTAPE 
K10C1 

IICHIO 
1 
ISTH) 
8)07 

L 

• 
IFIL) 
CL 
CJI 
FJMAX 
• 
ILEV) 
KTAPE 
U16D1 

IIOHIO 
1 
ISTH) 
8)7J3 

SUBROUTINES PUNCHED FROM LIBRARY 
1 IRTN) ILEV) ISTH) 

02652 
02653 
0265K 
02655 
02656 
02657 
02660 
02661 
02662 
02663 
0266K 
02665 
02666 
02667 
02670 
02671 
02672 
02673 
0267K 
02675 
02676 
02677 
02700 
02701 
02702 
02703 
0270K 
02705 
02706 
02707 
02710 
02711 
02712 
02713 
0271K 
02715 
02716 
02717 
02720 
02721 
02722 
02723 
0272K 
02725 

K22A 

K23A 

U23A1 
K2KA 

U25A 
E)20 
K26A 

K27A 

K28A 

K29A 

l)30A 

LRS 
ORA 
FAD 
STO 
CLA 
STO 
LXD 
CLA 
FSB 
TZF 
CLA 
STO 
TRA 
SXD 
CLA 
STO 
CLA 
STO 
CLA 
ADC 
STO 

LXP 
SXD 
LDQ 
FMP 
STC 
LDQ 
FMP 
STC 
CLA 
FAD 
LDQ 
SXD 
TSX 
NTR 
PZE 
LXO 
FDP 
STB 
CLS 
STO 
CLA 
SXD 
TSX 

18 
61 
6) 
CJ 
2)+3 

I,D 
CJI 
CJ 
E)2Q 
3) + 3 
FJl 
K27A 
O G O . U 
3) 
FJl 
FJl 
FJ 
I 
21+1 

I.M 
CIGO,K 
SIGMA 
31+1 
71 
71 
SIGMA 
1 1 + 1 
FJ 
31 + 3 
31+1 
6I + K,U 
EXPI3.K 
•+2,0,255 
0,0.K29 
6) + K,i) 
11+1 
11+2 
11 + 2 
ARG 
ARG 
61 + 1),U 
EXP,U 

(CSHI 

0271)K 
027K5 
027K6 
027K7 
02750 
02751 
02752 
02753 
02751) 
02755 
02756 
02757 
02760 
02761 
02762 
02763 
0276U 
02765 
02766 
02767 
02770 
02771 
02772 
02773 
0277U 
02775 
02776 
02777 
030C0 
03001 
030C2 
03003 
03001) 
03005 
03006 
03007 
03010 
03011 
03012 
03013 
0301U 
03015 
03016 
03017 

K224 

1*3241 

1)324 

i)3i)A 

D ) 1 2 U 
1,354 

1*364 

1)374 

U3e4 
1)3841 

EI2V 
1)394 

K1)CA 
1*1)1A 

(FILI IBDCI 

LDQ 
FMP 
CHS 
FSB 
FAO 
TZE 
TPL 
TRA 
CLA 
STO 
CLA 
STO 
LXO 
TTR 
LXD 
CI A 
FAD 
STO 
CLA 
FSB 
SSP 
STO 
CLA 
STO 
CLA 
TZE 
TPL 
TRA 
SXD 
CLA 
UF4 
LRS 
ANA 
LLS 
ALS 
STO 
LXO 
SXD 
TRA 
CLA 
FSB 
UFA 
LRS 
ANA 

31+1 
CL 

F.IM4X 
FJ 
1)28A 
U33A 
U28A 
FJl 
F.IS 
21+1 
J 
J,2 
1)35A 
O G l . l 
FJS 
CL 
ULL 
FJS 
CL 

BLL 
BLL 
CJ 
FJl 
E12V 
1*1*1A 
E162G 
CIG6.2 
CJ 
61 

61+1 

IB 
JI 
JI.l 
C1G7.1 
1)1*2 A 
CJ 
31 + 3 
61 

61+1 

(DBCI 

0263K 
02635 

NTR FJMAX 
LTM 

02726 
02727 

NTR •+2,0,255 
PZE 0.0.1)30 

03020 
03051 

LLS 
ALS 16 



EXPI3 
SUBROUTINES PUNCHED FROM LIBRARY 
IRTNI ILEV) ISTH) ICSH) (FID IBDC) IDBC) 

02626 U18A 
02637 

CAL • 
XIT IFIL) 

026K0 U20A 
026K1 

CLA CJI 
UFA 6) 

026K2 
026K3 

LRS 
ANA 6)+1 

02730 
02721 

LXD 6)+K,K 
STO 1)+1 

02722 
02733 

LDQ 21+1 
FMP FJ 

0273K 
02735 

FAD 31+2 
STO 11+2 

03022 
03023 

STO JI 
LXD JI.l 

0302U 
03025 KK2A 

SXD O G 7 , 1 
CLA CJ 

03026 
Q3027 

FAO CL 
STO FML 

026KK 
026K5 
026K6 
026K7 
02650 

02026 
03037 
030K0 
030K1 
030K2 
030K3 
03GKK 
020K5 
020K6 
030K7 
02050 
02051 
03052 
02053 
0305K 
03055 
03056 
02057 
02060 
02061 
03062 
03063 
0306K 
03065 
03066 
03067 
02070 
03071 
03072 
03073 
03071) 
03075 
03076 
03077 

KK5A 
KU5A1 

KK6A 

KK7A 
E)33 

KKSA 

1)K9A 

E)35 

K50A 

K51A 

LLS 
ALS 
STO 
LXD 
SXD 

CLA 
TZE 
TPL 
TRA 
CLA 
UFA 
LRS 
ANA 
LLS 
ALS 
STO 
LXD 
TRA 
SXD 
SXD 
CLA 
FSB 
UFA 
LRS 
ANA 
LLS 
ALS 
STO 
LXO 
SXD 
CLA 
STC 
TTR 
SXO 
SXD 
CLA 
FAD 
STO 
CLA 

18 
J 
J.K 
C)G6,U 

FJl 
KK6A 
E)23 
E)72G 
CI 
6) 

6) + l 

18 
I 
I,K 
KK9A 
CIG6,2 
C)G7,1 
CI 
21+3 
6) 

6)+1 

18 
I 
I,K 
OGO.l) 
3) 
SUM 
K50A 
C)G6,2 
OG7,l 
SUM 
RHCK 
SUM 
I 

02736 
02727 
O27K0 
027K1 
027K2 

0312C 
03131 
03132 
03133 
0313K 
02125 
03136 
03137 
031K0 
031K1 
031K2 
031K3 
031KK 
031K5 
031K6 
031K7 
03150 
03151 
03152 
03153 
0315K 
03155 
03156 
03157 
03160 
03161 
03162 
03163 
0316U 
03165 
03166 
03167 
03170 
03171 

1)31A 

K57A 

K58A 

K58A1 

E)39 
K59A 

K60A 

1(61A 

K61A1 

1)62A 

K63A 

K61)A 

1)6SA 

K66A 

LCC 
FMP 
STO 
CLA 
FAD 
STC 
CLA 
ADD 
STC 
LXC 
CLA 
FSB 
TZE 
TPL 
SXD 
CLA 
ADD 
STO 
LXD 
SXD 
CLA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
STC 
CLA 
STO 
CLA 
STO 
LXD 
CLA 
STD 
LDQ 
FMP 
STO 
LDQ 

I 1 + 2 
II + 1 
R H C + 1 , K 
FJ 
31 + 2 
FJ 
JI 
21 + 1 
JI 
JI.l 
LLL 
CJ 
KK2A 
KK2A 
OG7,l 
J 
21 + 1 
J 
J,2 
C I G 6 , 2 
FJS 
31 + 2 
FJS 
FJMAX 
FJS 
DI12U 
D112U 
FJl 
FJ 
31 
FSUM 
31 
AVE 
21+1.U 
J 
K67A2 
FJFS+1,1) 
FJ 
71 
71 

03020 
03031 
03032 
03033 
0302K 
03025 
03222 
03223 
0322K 
03225 
03226 
03227 
03230 
03231 
03232 
03233 
03231* 
03235 
03236 
03237 
032K0 
0321(1 
032K2 
0321(3 
032KK 
0321(5 
032K6 
032K7 
03250 
03251 
03252 
03253 
0325K 
03255 
03256 
03257 
03260 
03261 
03262 
03263 

UK3A 

KKK4 

K72A 

U72C1 
1(72A 

U754 

K76A 

1*774 

1*764 

l)7ecl 
1)794 

1)604 

1)824 

CLA 
FSB 
SSP 
STO 
CLA 
Sin 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
XIT 
CLA 
FAD 
STO 
CLA 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLM 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CLA 

CJ 
CL 

Fll 
FLL 
ri 
KTAPE 
K72D1 

1lOHIO 
1 
ISTHI 
8 IOC 

« 
IFILl 
SUM 
FJFS+1,1) 
SUM 
FJl 
FJ 

ILEVI 
KTAPE 
1)7801 

IIOHIO 
1 
ISTHI 
8I0D 

FJ 
FJI + l.l* 
FJ 
FJFS+1.D 
SUM 
AVE 

• 
(FID 

NFJI 
03100 ADD 2 ) + 1 FMP FJ 03261) SUB 21+T 



IICHIC IICHII 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTNI ILEVI ISTH) (CSHI IFILl (BDC I (DBCI 

0231K 
02215 
03316 
02217 

NTR FJI+1,K 
NTR FJ 

03220 
02321 K89A 

NTR FJFS+1,K 
NTR SUM 
LTM 
CAL 

03322 XIT IFILl 
03323 K89A1 TXI •+1,K,1 
0332K Ke9A2 TXL K8KA,K 
02325 K91A CLA FJ 
03326 
03327 

FAC 31+2 
STO FJ 

03330 K92A 
03331 
03322 
03333 

CLA NFJI 
ADD 21+1 

0323K 
02235 EI3H 

STO I 
LXD I.K 

02326 K92A 
03327 

TTR K93A 
SXD CIGO.K 
CLA SUM 
FAD FJFS+1,K 
STO SUM 

03KC6 
03K07 505A 

TRA E)3M 
LXD 21 + 1.1) 

03U10 5C6A 
031)11 

035C0 
035C1 

03K12 507A 
03K13 

CLA FJFS+1,1* 
STC FJI+l.K 

BCD 1F,13X, 
BCD 17X.2HJ 

CLA 2) 
STC RHO+l.K 

035C2 
Q35C3 

03K1U 5C8A 
03K15 

CLA 3) 
STC FJFS+1.1) 

035CK 
035C5 eicc 

BCD IHJFI.I 
RCn 1.13X.3 

03K16 5C8A1 TXI •+1,K,1 
03K17 508A2 TXL 506A.K.50n 

035C6 
03507 

BCD 1X,2HJI 
BCD 1I1H0.5 

03K20 509A 
031)21 

CLA NFJI 
ADD L 

03510 
035 11 

BCD 1=F6.31 
BCD 1MAXI+L 
BCD 1 X I = J H 
BCD lH.IFtM4 

031)22 
03U23 510A 

STO NFJI 
CLA FJMAX 

03512 BCD 11)X, 18 
03513 8I7J3 BCD 1HH0.2 

031)2U 
03U25 511A 
03U26 E)3M 
03K27 512A 

STO CJI 
TRA DI32C 

03511* 
03515 

SXD CIG0,1) 
TRA 0 6 0 0 

03516 
03517 

BCD ION 121 
BCD 1EMISSI 

03K30 2) 
03U31 

OCT 
OCT 

031*32 

•000006000000 
(0000010COOOO 

03520 
03521 

BCD 1-RAY 
BCn 1 r,4MM4 

OCT +0000020COOOO 

03522 
03523 

BCD lY OF 
BCD 10LARIT 
BCD IMULTIP 
BCD 1I)X.39H 

03521) 8IC7 BCD 1 (1 H 0 A 2 

03101 

03102 
031C3 
0310K 
02105 
02106 
03107 
03110 
03111 
03112 
03113 
0211K 
02115 
03116 
03117 
03120 
03121 
03122 
03123 
0312K 
03125 
03126 
03127 

U52A 

K53A 

K53A1 

K5KA 
K5KA1 
K55A 

E138 

K56A 

STO 
LXD 
SXD 
CLA 
FAD 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
TZE 
CLA 
FDP 
FMP 
FAD 
STO 
TTR 
SXD 
SXD 
CLA 
FAD 
STO 

I 
1,1) 
CIGO,K 
CI 
31 + 2 
CI 
FML 
CI 
E135 
EI35 
SUM 
E)38 
FJI,1 
SUM 
RHC+1,2 
FJFS+1,2 
FJFS+1.2 
K56A 
CIG6,2 
OG7,1 
CJ 
31 + 2 
CJ 

03173 
0317K 
03175 
03176 
03177 
03200 
03201 
03202 
03203 
0320K 
03205 
03206 
03207 
03210 
03211 
03212 
03213 
0321K 
03215 
03216 
03217 
03220 
03221 

K67A 

K67A1 
K67A2 
1)68A 

K69A 

U70A 

K71A 

FAD 
STO 
CLA 
FAD 
STO 
TXI 
TXL 
CLA 
FAD 
UFA 
LRS 
ANA 
LLS 
ALS 
STO 
CLA 
STO 
LXD 
SXD 
CLA 
STO 
CAL 
XIT 

AVE 
AVE 
FJ 
31 + 2 
FJ 
• +1,1),1 
K66A,1) 
FJMAX 
3) + 2 
6) 

6)+1 

18 
JJ 
21 + 1 
I 
I,li 
CIGO,K 
3) 
SUM 
• 
ILEV) 

03265 
03266 
03267 
03270 
03271 
03272 
03273 
03271) 
03275 
03276 
03277 
033C0 
033C1 
03302 
033C3 
033CK 
033C5 
033C6 
033C7 
03310 
03311 
03312 
03313 

1)8241 

1)834 

i)6K4 

Ue54 

1)864 

K87A 

K87C1 
1)88A 

TZE 
TPL 
TRA 
LXO 
CLA 
STD 
CLA 
FAD 
STO 
CLA 
FAD 
STO 
CAL 
XIT 
CAL 
STD 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 

1)9IA 
1)83A 
C)32G 
2) + 2,U 
NFJI 
1)89A2 
FJ 
31 + 2 
FJ 
SUM 
FJFS+1.1* 
SUM 

ILEVI 
KTAPE 
1)8701 

IIOHIO 
1 
ISTHI 
8I0E 

FJ 



EXPI3 
SUBROUTINES PUNCHED FROM LIBRARY 

IRTM ILEV) ISTH) ICSH) (FID IBDC) IDBCI 

022K1 K9KA 
023K2 
022K3 

XIT ILEV) 
CAL KTAPE 

023KK 
033U5 K95A 
032K6 
032K7 

STD K95D1 
ETM 
CAL IICFIO 
SLW 1 

02352 K96A 
02353 

ETM 
NTR FJ 

03351* 
03355 

NTR FJFS+1.K 
NTR SUM 

03356 
03257 K97A 

LTM 
CAL « 

02360 
02361 K99A 

XIT IFIL) 
CLA I 

03362 
03363 

400 2)+1 
STC I 

OCT •focononncoooo 03525 Rrn 1 F 6 . 3 ) 
03K3K 3 ) 
03K35 

OCT +0C0CO00C0OOO 
OCT +2C2K000C0000 

03526 
03527 

BCD ICTCR -
BCD IFF FA 

02K36 
031(27 

OCT +201UOO0C0OOO 
OCT +2C0K000C0000 

03530 
03531 

BCD 1CUT 0 
BCD ISPIN 

03350 CAL ISTH) 
02351 K95C1 NTR 8)CF 

03KKO 6) 
03KK1 

OCT +2230000COOOO 
OCT +0C0000077777 

03532 
03523 6)C4 

BCD 1UX,2KH 
BCD 1I1H0.2 

03KK2 
03KK3 

OCT +0000000C0000 
OCT +0C0001OCOOOO 

0352K 
03525 

BCD 1/1 
BCD 1 12,/ 

02KKK 
03KK5 

OCT +0CO0OOOCO0OO 
BCD 15.6) ) 

03536 
03537 

BCD 1Y NO. 
BCD IMA RA 

03KK6 
03KK7 

BCD 1I7X,E1 
BCD 1FK.1.2 

035K0 
035K1 

BCD IF GAM 
BCD H O N Q_ 

02K50 
02K51 6)0F 

BCD 1 39X, 
BCD 1I1H , 

035K2 
035K3 

BCD 1 EMISS 
BCD ICWING 

03KS2 
03U53 

BCD 115.81) 
BCD 12I7X,E 

035KU BCD 1 POLL 
035K5 BCD 1BUTI0N 

03K5K 
03K55 

BCD 1,FK.1, 
BCD 15.8.9X 

03SK6 
0351(7 

BCD 1DISTRI 
BCD ISPIN 

0336K 
03365 500A 

LXD I,K 
CLA FJ 

03602 8)CJ BCD 1I1H ,F 

03K56 
03K57 

BCD 1,7X,E1 
BCD 1X.FK.1 

03550 
03551 

BCD 1IZED 
BCD INORMAL 

02366 
02367 
03370 
03271 
03272 
03373 
0337K 
03375 
03276 
03377 
02K00 
02K01 
02K02 
02K03 
03K0K 
02K05 
02572 
02573 
0257K 
02575 
03576 
03577 
03600 
03601 

501A 

501A1 

502A 

5034 

50KA 

50KA1 

FAD 
STO 
CLA 
FSB 
TZE 
TPL 
CLA 
SUB 
STO 
CLA 
ACO 
STC 
CLA 
SUB 
TZE 
TPL 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 

31+2 
FJ 
FJMAX 
FJ 
E)3H 
E)2H 
NGE 
2) + 1 
NGE 
NGC 
2)+1 
NGC 
NGE 
21+1 
505A 
505A 
1X,E15. 
11, 2IK 
1KX,FK. 
1E15.8, 
1.1,KX, 
1,KX,FK 
1,E15.8 
1K.1,KX 

03K60 8)0E 
031)61 
03K62 
03K63 
03U6K 
03K65 
03K66 
03K67 8I0D 
03K70 
03K71 
03K72 
03K73 
03K7K 
03U75 
03K76 
03K77 
0366K 
03665 
03666 
03667 8)3K 
03670 
03671 
03672 
03673 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

1I1H ,K 
115.81) 
13I7X,E 
1.FK.1. 
15.8,9X 
1.7X.E1 
1X,FU.l 
IIIHO.K 
1) 
1) AVE. 
IJFlIJF 
1X,13HI 
IFJF,12 
ISLM 
117X,9H 
13HFJF. 
1 WILL 
10LTPUT 
1KX,31H 
1I1H0.2 
1=F7.K) 
1 PRIME 
1CMAX+S 
1LMAX+J 

03552 
03553 
0355K 
03555 
03556 
03557 
03560 
03561 
03562 
03563 
0356K 
03565 
03566 
03567 
03570 
03571 
03756 
03757 
03760 
03761 
03762 
03763 
0376U 
03765 

6)ce 

6)CL 

B)CK 

e)12R 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

1KX,72H 
1I1H1,2 
111 
1.E15.B 
11,2|1)X 
lUX.Fl). 
1I1H ,5 
11 
1E15.8I 
1.2IUX. 
IX.FK.l 
115.8,U 
11,DX,E 
17X,F1). 
1I1H ,2 
1811 
I.FU.I, 
15.8,5X 
1,5X,E1 
1X.FK.1 
IIIH ,1 
115.811 
11)I5X,E 
l.FK.l, 

BCD 1JFMAX= 03766 BCD 15.8,5X. 



IICHIC 
EXP EXPI3 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTH) ICSHl ( F I D (BDC I (DBCI 

0263K 8)CF BCD 1I1H0,2 
02635 BCD 1 ) 
02636 
02627 
026M0 
026K1 

BCD 1 TL,/ 
BCC lES OF 

026K2 
026K3 

BCD 1 VALU 
BCD 1 INPUT 

026KK 
0361*5 

BCD 112,22H 
BCC 1 FOR 

026K6 
036K7 

BCD INTEGER 
BCD IHALF-I 

03650 
03651 

BCD 1 BE 
BCC 1 WILL 
BCD 10UTPUT 
BCD 1KX,36H 

03652 8)3L BCD 1 I 1H0,2 
02653 BCD 1/) 
0265K 
02655 

BCD IF TL, 
BCD lUES 0 

02656 
02657 

JiHiiP 

BCD IT VAL 
BCD IH INPU 
BCC 1 12,22 

03726 
03727 

BCD 10N//1 
BCD lEMISSI 

03730 
03731 

BCD ITICLE 
BCD ING PAR 

03732 
03733 

BCD lOLLCWI 
BCD 1TI0N F 

0373K 
02735 

BCD 1STRIBU 
BCD 1PIN DI 

03736 
03737 

BCD 1IZED S 
BCD INORMAL 

037K0 BCD 15X,56H 
037U1 e)3H BCD IIIHI.I 
037K2 
037K3 

BCD 1.1) 
BCD I.SX.FK 

037KK 8)UU BCD 1IE15. 
037U5 8)33 BCD 1112) 
037K6 8I3F BCD 1IF6.3) 
037K7 BCD 1 ) ) 
03750 
03751 
03752 

BCD 1,E15.8 
BCD 11,3I5X 

01(020 
01*021 
0U022 
0K023 

BCD 1GER FO 
BCD 1F-INTE 
BCD 1BE HAL 
BCD 1 WILL 

01*02K 
0U025 

BCD 10UTPUT 
BCD 10X.32H 

01*026 816C BCD 1(1H0,1 
01)027 BCD II 
01)030 
01)021 
01)032 
01)033 

BCD IF TL,/ 
BCD ILUES 0 

0K031) 
0U03S 

BCD 1PUT VA 
BCD 119H IN 
BCD 10R 12, 
BCD 1EGER F 

01)036 BCD 1BE INT 
01*037 BCD 1 WILL 
OUOKO 
01)01)1 

BCD 10UTPUT 
BCD 10X.27H 

BCD lOX.FU. 

01)01)2 ai6B BCD 1I1H0.1 
01)01)3 BCD 111 

BCD 1IN = Fll» 

03603 

0260K 
02605 
03606 
03607 
03610 
03611 
03612 
03612 
0361K 8)CI 
03615 
03616 
02617 
02620 
02621 
02622 
02622 
0362K 
03625 
02626 
02627 
03620 
03621 
02632 
02633 

BCD 
BCC 
BCD 
BCD 

ecD 
BCD 
BCD 
BCC 
BCD 
BCD 
ECD 
BCD 
BCD 
BCC 
BCC 
BCC 
BCD 
6C0 
BCC 
BCC 
BCC 
RCO 
BCC 
BCC 
BCC 

11) 
1,615.8 
11,3IKX 
1KX,FK. 
1E15.8, 
1.1,KX, 
1,KX,FK 
1,E15.8 
IK.1,KX 
IIIHO.F 
1VE.1 
IIJF) A 
13HIJF) 
1, 9X,1 
1 PJF 
1,9HSUM 
IJF,13X 
11X,3HP 
12FJF,1 
IC,t2X, 
1X,2FPJ 
IHJCIl 
1,11X,2 
1X,2HTL 
IH L,13 

03675 
02676 
03677 
03700 
03701 
03702 
03703 
0370K 
03705 
03706 
03707 
03710 
03711 
03712 
03713 
0371K 
03715 
03716 
03717 
03720 
03721 
03722 
03723 
0372K 
03725 

8)3J 

6)3M 

6)31 

8)RQ 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 

1KX.25H 
1I1H0,2 
1=F6.K) 
1 SPIN 
1RTICLE 
ING PA 
10UTG0I 
1KX,25H 
1I1H0,2 
11 
1 E15.8 
1 WAS 
1 SIGMA 
IINPUT 
IKX,19H 
1I1H0,2 
1/1 
10. 12, 
1CLE N 
1 PARTI 
1 FOR 
1BLTI0N 
IDISTRI 
10X,33H 
1I1H0,3 

03767 
03770 
03771 81120 
03772 
03773 
0377U 
03775 
03776 
03777 
OKOCO 
0K0C1 
0K0C2 
0K0C3 
OKOCK 
OU0C5 
0U0C6 
OU0C7 
0K010 
0KO11 
0K012 8I12P 
01)013 
OKOIK 
0K015 
0K016 
0K017 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

1.5X.E1 
IX.FK.I 
1I1H .1 
1//I 
1 AVE./ 
10IJCI 
1.13HIJ 
U C , lox 
1UM P 
11)X,9HS 
IHPJC.I 
1,12X,3 
1ECTI0N 
IROSS S 
IX, 13HC 
12HJC,5 
1L,13X, 
15X,2HT 
IH L.I 
1I1H0,3 
1 TL,/1 
lUES OF 
1UT VAL 
19H INP 
IR 12.1 



LOG 
IICHIC 

03661 
02662 
02663 
0KC50 
0KC51 
0K052 
0K053 
OK05K 
OK055 
0K056 
0K057 
0KC60 
0K061 
0K062 
OK063 
0KC6K 
0K065 
0K066 
0K067 
0K070 
0K071 
0K072 
OK073 
OK07U 
0K075 
0K076 
OK077 
OKICO 
0K101 
CK102 
0K103 
0K10K 
0K1C5 
0K106 
0K1C7 
OK 110 
OKlll 
0K112 
0K112 
0K11K 
0K115 
OK 116 
0K117 
0K120 
0K121 
0K122 

8)30 

8)64 

8)69 

8)66 

8)12N 

EXP EXPI3 
IIOHII 

BCD IR FOR 
BCC 
BCC 
BCC 
BCD 
BCC 
BCC 
BCC 
BCC 
BCD 
BCC 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
ECD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCC 
ECD 
BCD 

IINTEGE 
1 BE 
1ARGET 
1LMAX+T 
1JCMAX= 
10X.39H 
11 IHO, 1 
16.3) 
1 WAS F 
INSTANT 
1ITY CO 
1TI0NAL 
1PR0P0R 
10X,29H 
11IHO, 1 
1) 
IS F6.3 
1PIN WA 
ITILE S 
IPROJEC 
IINPUT 
10X,26H 
11IHO,1 
1.3) 
IWAS F6 
1 SPIN 
ITARGET 
IINPLT 
10X,22H 
111H0.1 
1 /) 
1TI0N,/ 
ISTRIBU 
U N 01 
lUS SP 
1 NUCLE 
1PCUND 
IL COM 
1IMTIA 
IIZED 
INCRMAL 
15X,58H 
11 Ihl,1 
1) 
1.6, 13 

SUBROUTINES PUNCHED FROM LIBRARY 
IRTN) ILEV) ISTH) 

03752 6)125 BCD 1I1H ,3 
0375K BCD 115.8)) 
03755 SCO 13I5X.E 

ICSHl 

0K0K5 
0K0K6 
0K0K7 

IFIL) IBDC) 

BCD IILE SP 
BCD 1R0JECT 
BCD 1SPIN+P 

IDBC) 



LOG 
IICHIC 

0K123 

•on2K 
0K125 
0K126 
0K127 
0K130 
0K121 

811 

EXP 
IICHII 

BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCC 1 
BCD 1 

EXPI3 

I3E15 

1 

SUBROUTINES PUNCHED 
IRTN) ILEV) 

FROM LIBRARY 
ISTH) ICSH) IFILl IBDC) 1 DRr ) 

0KI22 
0K122 

BCD 1 
BCC 1 

0 K 1 2 K 
0 K 1 2 S 
0 K 1 2 6 
C K 1 2 7 

BCC 1 
BCD 1 
BCD 1 
BCD 1 

OKIKO 8)3C BCC 1I72F 



IX. SAMPLE INPUT DATA SHEETS 

PROGRAM SAMPLE 

7 0 4 I N P U T D A T A 

FORM II 

RIGINATOR 

COST CODE 

DATE 

1 2 3 4 5 6 7 89 

P I 1 1 lAiG 

OiEi 1 1 1 

+|0 ,. fi fl fl 

+iO 1. a fl 0 

+,CI,. i l f l f l 

+j),. ,1 fl fl 

+iO,. i l f l f l 

+,0,. i l f l f l 

+,o,. , i ,op 

+i81. ,1 ,0 iO 

+,0,. i l f l f l 

+,0, . , l f l ,0 

+i0i.i9i9i9 

+iO,. ,9,9,9 

+,0,.,9',9,7 

+,0,.,9,9,3 

+,0 ,. ,9 ,8 ,3 

+iO ,. ,9 ,4 ,6 

+,0 ,. fl ,4 2 

+,0,.M^ 

I 

0 1 2 3 4 5 6 7 8 

- | I (0 l8 i 1 + 

0,0,0,0,0f 

0 lO ,0 lO ,0 f. 

0 ,0 ,0,0,0 f 

0 iO ,8 ,8 lO £ 

8,0,0,8 lOiE 

0,0,0,8,8,E 

0,0,0,0,0,E 

0,0,0,0,8,E 

0,0,0,0,Of 

0,8,8,0,0,E 

0i8,8i0,0,E 

0,0,0,0,8,E 

0|0,0|8|0|E 

D,0,0,8|8,E 

D,0,0,0,0,E 

),0,0,0,0,E 

) ,0,0,0,0 ,E 

|8|8,0,0,E 

1 2 3 4 5 6 7 89 

( i 3 i 2 , ,M,E 

+,8,0,+,8, 

+,8,1, , 1 

+,0,1, , , 

+,0,I, , , 

+|0|I| 1 1 

+iO,l, , , 

+,8,1, , , 

+,0,1, , , 

+,8,1, , , 

M l l l _ L _ l _ 

+,8,0, , , 

i 8 j 8 l _ L _ L 

^8 ,0 , , , 

+,8,8, , , 

i 8 i 0 j _ i X. 

+,0,0, 1 , 

+1818, J J . 

+i0|8| , 1 
0 1 2 3 4 5 6 7 8 

1 

2 

9 0 1 2 3. 4 5 6 7 8 9 

V, . , ) , |H,E 

i P f l P PP 

L(=,B,e, .,0 

l^=,8,l,.,8 

U=i8,2,.,0 

U l 8,31.(8 

^= i8 |4 | . |0 

^=18,5,.,8 

1 * T O , 6 , . , 0 

1(1 0, 7, .,8 

1(18, 8, .,0 

l)=iO, 9,.i0 

J o J l 8 L d l 

L, = I, 1,.,8 

m i , 2, .,8 

JLTJUSL-JO 

I L U L A . - J 8 

k l_ljJ]..i8 

L = i l , 6,.,0 

4, 1 , , , 

0 f lE ,+ ,0 , 

, , 1 , , 

) 0 1 2 3 4 5 6 7 8 9 C 

2 3 

3 

a i 2 3 4 5 6 7 8 9 

+,0,.,1,8,0 

_LL.LJ ± . 

8,8,0 

1 2 3 4 5 6 7 0 9 

4 

0 1 2 3 4 5 6 7 8 9 

0,8,+ 6 , 0 , 1 , 0 , 2 , 8 

1 , , , , 

, 1 1 , , 

0 1 2 3 4 5 6 7 8 9 

4 

5 

0 1 2 3 4 5 6 7 8 9 

0 1 2 3 4 5 6 7 8 9 

5 

6 

0 1 2 3 4 5 6 7 8 9 

0 1 2 3 4 5 6 7 8 9 

6 

7 

0 I 2 3 4 5 6 7 S 9 

0 1 2 3 4 5 6 7 8 9 

7 

8 

0 

-

0 

8 



7 0 4 I N P U T D A T A 

FORM II 
COST CODE. 

PROGRAM SAMPLE 

1 2 3 4 5 6 7 39 

+ ,B,. 3 ,0 ,5 

+ , 0 , . , I , 2 , 3 

+ , 8 , . ,4 ,9 ,2 

+ , 8 , . ,2 ,8 ,7 

+ , 8 , . ,8 ,8 ,7 

+ , 8 , . , 3 , 7 , 1 

+ , 0 , . , I , 4 , 7 

+ , 8 , . , 5 , 4 ,5 

+ , 8 , . , 1 , 8 ,8 

+ , 8 , . , 6 , 0 , 2 

+ , 0 , . , 1 , 7 , 9 

0 , 3 , , , , 

, , . , 5 , 0 , 8 

0 , 7 , , , 1 

+ , 0 , . , 7 , 4 , 0 

+ , 8 , . , 6 , 8 , 8 

+ , 0 , . , 5 , 6 , 2 

+ , 0 , . , 3 , 2 , 6 

i iOx- , 9 J jO 

+ , 0 , . , I , 0 , 8 

PROBLEIH 

1 

0 1 2 3 4 5 6 7 8 9 

0 , 0 , 0 , 0 , 0 , 6 

8 ,0 ,0 ,0 ,8 ,E 

8 , 0 , 0 , 0 , 0 , 6 

0 , 0 , 8 , 8 , 0 , 6 

8 ,8 |0 ,0 ,0 ,E 

0 i0 ,e ,8 ,0 ,E 

0,0,0,HiO,E 

0 ,0 ,8 ,8 ,e ,E 

0 ,0 ,0 ,0 ,0 ,E 

8 ,8 ,0 ,0 ,0 ,E 

8,0,0,OiO,E 

, , , , , 
1 1 , 1 1 

, , , , , 
0 ,8 ,0 ,0 ,0 ,E 

OiO,8,8,OiE 

0 ,0 ,8 ,0 ,0 ,E 

0 ,0 ,0 ,0 ,0 ,E 

0|J),0,OjJ,E 

0 ,0 ,0 

1 2 3 4 5 6 7 89 

8,0,E 

+ , 0 , 0 , , , 

+ , 8 ,8 , , , 

- , 0 , 1 , , , 

- | 8 , I , , , 

- , 8 , 2 , , , 

- , 8 , 2 , , , 

- iO ,2 , , , 

- , 8 , 3 , , , 

- , 8 , 3 , , , 

- , 8 , 4 , , , 

- , 0 , 4 , , , 

, , 1 , , 

, , , , , 

-,0,0, 1 , 

-,0,0, , , 

-,0,0, , , 

-,0,0, , , 

- J , l , J , 

- |8 ;1 , 1 , 

L j 

L j 

L j 

LJ 

LJ 

LJ 

kj 

t j 

h 
LJ 

LJ 

1̂  
LJ 

l̂  

L 

L 

2 

ORIGINATOR 

3 

0 1 2 3. 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 

= , l , 7 r P 

= ,1 ,8 ,P 

= ,1,9,.P 

= 2 f l , . 8 

= ,2,1, . P 

= ,2,2,. P 

= |Z |3 |. P 

= ,2 ,4 ,• P 

= ,2 ,5 ,. p 

= ,2,6,. P 

=.2,7,. fl 

, , , , 
, , , , 
1 , , , 

=|0|8|. fl 

=,0,1,. fl 

=,0,2,. fl 

M J 3 X J _ 

= , M J - J O 

L,=,6,5|./) 
0 1 2 3 4 5 6 7 8 9 

1 

1 1 , 1 1 

, , , , , 
, , I ( I 

0 1 2 3 4 5 6 7 8 9 

2 

1 1 1 1 1 - L J . . 

1 2 3 4 5 6 7 0 9 

4 

0 1 2 3 4 5 6 7 8 9 

- J - - ' -

I I I , , 

1 -1-1 J _ L . 

, , , , , 

DATE 

5 

0 1 2 3 4 5 6 7 8 9 

-

0 1 2 3 4 5 6 7 B 9 

4 

0 1 2 3 4 5 6 7 8 9 0 

5 ( 

PAGE 

6 

0 1 2 3 4 5 6 7 8 5 

1 2 3 4 5 6 7 8 9 

2 OF 4 

' 8 

» 1 2 3 4 5 6 7 8 9 0 

0 1 2 3 4 5 6 7 8 9 0 

7 



704 I N P U T DATA 

FORM II 

PROGRAM SAMPLE 

1 2 3 4 5 6 7 89 

+18,. ,1 ,6,8 

8,3,.,8,0,0 

0,6, , , , 

+,8,.,6 ,8 ,2 

+,8,.,6 ,8 ,8 

+,B,.,4,4,3 

+,0,.,1,8,6 

+,8,.,2,9,4 

+,0,.,3,2,0 

0,3,.,0,0,0 

0, 5, , 1 , 

+,0,. ,4 ,4 ,8 

+,0,. ,3,8,8 

' h 0 , . , 8 i 5 i 0 

+18,. ,5 ,6,0 

+ ,0 , . ,1 ,1 ,0 

0 , 3 , . , 0 , 8 , 0 

0 ,2 , , , , 

0 ,3 , . , 818 ,8 

8 , 1 , , , 1 

PROBLEN 

1 

0 1 2 3 4 5 6 7 8 9 

8 ,8 ,8 ,8 ,8 ,6 

0 ,0 ,0 ,0 ,8 ,E 

Oi0iO,O,O,E 

0 ,0 ,0 ,8 ,0 ,E 

0 ,0 ,0 ,8 ,0 ,6 

0 ,0 ,0 ,0 ,8 ,6 

8 ,8 ,0 ,8 ,8 ,E 

8 ,0 ,0 ,0 ,8 |E 

0 ,8 ,0 ,8 ,8 ,E 

0 ,0 ,8 ,8 ,0 ,E 

8 ,8 ,0 ,0 ,0 ,E 

1 1 
1 2 3 4 S 6 7 8 9 

1 1 

- fl ,2 1 1 , 

0 

- P , 8 , , , 

- P , 8 , , , 

- 0 , 0 , , , 

- P , 8 , , , 

- P , l , 1 1 

- P , 2 , 1 1. 

- f l , 0 , , , 

-P,Oi , , 

• 0 , 1 , , , 

• P ,2 , , , 

- P , 2 , , , 

, , , , 1 

1 1 1 1 1 

1 

1 

L 

L 

L 

L 

0 1 2 3 4 5 6 7 8 9 

1 

2 

0 1 2 3. 4 5 6 7 8 9 

=1816,. fl 

( 

=,0,0r,0 

=,8,1 ,-P 

=,8,2,. P 

=,8,3,. ,0 

=,8,4,. fl 

=18,5,. fl 

=,0,0(. fl 

=,0,I , . fl 

=,0,2,. fl 

=,0,3,. fl 

=,0,4,. fl 

, 1 1 1 

1 1 1 1 

L l . l _ l J _ 

, , 1 1 1 1 1 1 1 
0 1 2 3 4 5 6 7 8 9 

2 

ORIGINATOF 

3 

1 2 3 4 5 6 7 8 9 

1 1 1 1 1 

1 1 2 3 4 5 6 7 8 9 

J 

4 

0 1 2 3 4 5 6 7 8 ! 

1 1 1 1 1 

J .1. 1 i_ l . 

0 1 2 3 4 5 6 7 8 

4 

DATE 

5 

0 1 2 3 4 5 6 7 8 9 

M i l l 
9 0 1 2 3 4 5.6 7 8 9 

5 

PAGE 

1 2 3 4 5 6 7 8 9 

1 , , ( ( 

0 1 2 3 4 5 6 7 8 9 

6 

3 OF 4 

7 a 

0 1 2 3 4 5 6 7 8 9 0 

0 1 2 3 4 5 6 7 8 9 

7 

3 

»l 



PROGRAM SAMPLE PROBLEM 

7 0 4 I N P U T D A T A 

FORM II 

ORIGINATOR 

COST CODE. 

DATE PAGE 4 OF 4 

1 2 3 4 5 6 7 89 

Oi3i. fliOiO 

M , , , , 

1 2 3 4 5 6 7 89 

1 

0 1 2 3 4 5 6 7 8 9 

0 1 2 3 4 5 6 7 8 9 

1 

2 

0 12 3. 4 5 6 7 8 9 C 

0 1 2 3 4 5 6 7 8 9 

2 

3 

1 2 3 4 5 6 7 8 9 

4 

0 1 2 3 4 5 6 7 8 9 

1 1 1 1 1 
3 1 2 3 4 5 6 7 0 9 

3 

5 

0 1 2 3 4 5 6 7 8 9 

, , , , 
0 1 2 3 4 5 6 7 8 9 

4 

0 1 2 3 4 5 6 7 8 9 

5 

6 

0 1 2 3 4 5 6 7 8 9 

0 1 2 3 4 5 6 7 8 9 

6 

' 8 

0 1 2 3 4 5 6 7 8 9 0 

0 1 2 3 4 5 6 7 8 9 0 

7 8 



X. S A M P L E CASE RESULTS 

NORHALIZEC INITIAL COMPOUND NUCLEUS SPIN DISTRIBUTION 

4G-108 •(32 HEV.I HEK 

INPUT TARGET SPIN WAS 0.50O 

INPUT PROJECTILE SPIN HAS 0. 

PROPORTIONALITY CONSTANT HAS 1.000 

JCMAX=LH4X+TARGET SPIN*PROJECTILE SPIN=27.5 

OUTPUT WILL BE HALF-INTEGER l=OR 28 INPUT VALUES OF TL 

L 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 

n.o 
15.0 
16,0 
17.0 
16.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 

TL 

0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999g99E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.99900000E 00 
0.99900000E 00 
0.99699999E 00 
0.99299999E 00 
0.9e300000E 00 
0.9K599999E 00 
0.e((199999E 00 
0.60800000E 00 
0.30500000E-00 
0.12300000E-00 
0.K9I99999E-01 
0.20699999E-C1 
0.8e699999E-02 
Q.37099999E-02 
0.1K699999E-02 
0.5K((99999E-03 
0.18799999E-03 
0.60l99999E-0'( 
0.I7900000E-0K 

JC 

0.5 
1.5 
2.5 
3.5 
K.5 
5.5 
6.5 
7.5 
8.5 
9.5 
10.5 
11.5 
12.5 
13.5 
IK.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
2K.5 
25.5 
26.5 
27.5 

CROSS SECTION 

0.20000000E 
O.KOOOCOOOE 
0.59999999E 
0.80000000E 
0.09999999E 
O.I2000000E 
0.13999999E 
0.16000000E 
0.1799IOOOE 
0.19979999E 
0.21956000E 
0.23879999E 
0.25687999E 
0.27006000E 
0.26e20000E 
0.23199999E 
0.1552I000E 
0.77039999E 
0.32717999E 
0.I3980000E 
0.62096999E 
0.27675999E-
0.I1913999E-
0.K8359998E-
0.18325000E-
0.6K531999E. 
0.210e6999E-
0.50119999E. 

01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
00 
-00 
-00 
-01 
-01 
-02 
•02 
-03 

PJC 

C.69563I89E-02 
0.13912638E-01 
C.2086e956E-0l 
0.27825275E-01 
0.3K781595f-01 
0.KI737913E-01 
0.K869K232E-0I 
0.5565C551E-01 
C.62575566E-01 
0.69K93625E-01 
0.76366K68E-0I 
0.e305eKK7E-01 
C.893K6959E-01 
0.9393II73E-01 
0.9328K235E-01 
0.e0693299E-01 
0.539BK5I2E-01 
0.267957K0E-01 
O.I1379eK2E-01 
O.K862'i66eE-02 
0.2159e326E-02 
0.96261539E-03 
O.K1K3e791E-03 
0.I6820379E-03 
0.63737270E-OK 
0.22KK5258E-0K 
0.733K39K7E-05 
0.17K32535E-05 

SUK PJC 

C.69563I89E-
0.20868956E-
0.K1737913E-
0.69563188E-
n.lOK3KK78F-
0.1K60e269E-
C.19K77692E^ 
0.250K27K8E^ 
O.313003OKE^ 
0.382K9666E^ 
O.K58e6313E-
0.5K192158E 
0.63I26853E 
0.7251997OE 
0.eieK8393E 
0.89917723E 
0.953I617KF 
0.979957K8E 
0.99123731E 
0.99619978E 
0.99835961E 
0.99932222E 
0.9997366IE 
0.99990U80E 
C.9999685KE 
0.9999909eE 
0.99999831E 
O.IOOOOOOOE 

.02 
0! 
•01 
•01 
•00 
•00 
•00 
•00 
•00 
•00 

-PO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01 

IJCIIJC) AVE. 

0.138296K7E 03 



NCRKALIZED SPIN DISTRIBUTION FOLLOUING PARTICLE EMISSION 

AG--108 +132 HEV.) HEK 

DISTRIBUTION FOR PARTICLE NC. 1 

INPUT SIGHA WAS 0.30000000E 01 

L 
0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 

TL 

0.73999999E 00 
0.68799999E 00 
0.56200000E 00 
0.32600000E-00 
0.95000000E-OI 
0.108000006-01 
0.16000000E-02 

OUTGOING PARTICLE SPIN=0. 

JFPAX=LHAX+JCM«X«S PRIHE=3K 

OUTPUT 1 

JC 

0.5 
1.5 
2.5 
3.5 
K.5 
5.5 
6.5 
7.5 
8.5 
9.5 
10.5 
11.5 
12.5 
13.5 
IK.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
2K.5 
25.5 
26.5 
27.5 

HILL BE INTEGER 

PJC 

0.69563I89E-02 
0.I39I2638E-OI 
0.208689566-0) 
0.27e25275E-0t 
0.3K781595E-0I 
0.K1737913E-01 
0.K869K232E-0I 
0.E5650551E-01 
0.62575566E-01 
0.69((93625E-01 
0.76366K6eE-01 
0.e3058KK7E-01 
0.E93K6959E-01 
0.93931173E-01 
0.9328K235E-01 
0.80693299E-01 
0.539eK5I2E-0l 
0.267957K0E-01 
0. n3798K2E-01 
0.K862K668E-02 

0.96261539E-03 
0.KIK38791E-03 
O.I6e20379E-03 
0.63737270E-OK 
0.22KK525eE-0K 

0.I7K32535E-05 

5000 

.0000 

FOR 7 INPUT VALUES OF TL 

JF 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.C 
a.o 
9.0 
10.0 
11.0 
12.C 
13.0 
1K.0 
15.C 
16.0 
17.0 
18.0 
19.C 

21.0 
22.0 
23.0 
2K.0 
25.0 

27.0 
28.0 
29.0 
30.0 
31.C 

33.0 

PJF 

0.15979229E-02 
0.12365610E-01 
0.27I68589E-01 
O.K1307787E-01 
0.53906175E-01 
0.6569509IE-0I 
0.77099320E-0I 
0.eei037K2E-0l 
0.9eK06561E-01 
0.1C695K36E-00 
0.11092056E-00 
0.1C56K1K8E-00 
0.8787K655E-01 
0.6I066799E-01 
0.3K79730KE-01 
0.16K80331E-01 
0.67KS56K0E-02 
0.25159603E-02 
0.e96K3116E-03 
0.31013066E-03 
0.1027K322E-03 
0.3I732239E-0K 
0.87K99S35E-05 
0.2CK7026KF-0S 
0.3630268KE-06 
0.K5592719E-07 
0.K098557KE-0e 
0.26K68222E-09 
0.1C755653E-I0 
0.27K86K51F-I2 
0.S0826T66E-1K 
0.5977038IE-I6 
0.375K2K71E-ia 
0.11531736E-20 
0.29755525E-23 

SLH PJF 

0.15979229E-
0.13963533E-
0.K1132122E-
0.82K39909E-
O.I363K60eE-
0.2020K117F-
0.2791KOK9E. 
0.3672KK2KE-
0.K6565080E-
0.57260516E 
0.68352571E 
0.78916719E 
0.e770K18KE 
0.9381086KE 
0.9729059KE 
0.9e938627E 
0.99613I83E 
0.9986K779F 
0.9995KK2IE 
0.99985K3KE 
0.99995708E 
0.9999a881E 
0.99999T56E 
0.999999AOF 
0.99999996E 
0.09999999E 
0.09999999E 
0.09999999E 
0.09999999E 
0.09999999F 
0.09999999E 
0.09999999F 
0.09999999E 
0.09999999F 
0.09999999E 

-02 
-01 
-01 
-01 
-00 
-00 
-00 
-00 
-00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OO 
00 
00 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

IJFIIJF) AVE. 

0.853K59K8E 02 



NCRHALIZED SPIN DISTRIBLTION FOLLOHING PARTICLE EMISSION 

4G-•108 +132 HEV.) HEd , 
01 STRIBUTION FOR PARTICLE NC. 2 

INPUT SIGMA HAS 0.30000000E 01 

L 

0. 
1.C 
2.0 
3.0 
K.O 
5.0 

TL 

0.6e200000E 
0.60800000E 
O.KK300000E. 
0.ia600000E. 
0.29399999E-

00 
(in 
-00 
-no 
-01 
-n? 

OUTGOING PARTICLE SPIN=0.: 

JFHAX=LMAX*JCH«X*S PRIME=39 

CUTPUT 

JC 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
n.o 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.0 

5000 

.5000 

HILL 8E HALF-INTEGER FOR 6 

PJC 

0.15979229E-02 
0. 123656I0E-0I 
0.271685896-01 
O.K)3077e7E-01 
0.53906175E-01 
0.65695091E-01 
0.77099320E-01 
0.88I037K2E-0I 
0.9eK0656IE-0l 
0.I0695K36E-00 
0.11092056E-00 
0.1056K)K6E-00 
0.e787K655E-01 
0.61066T99E-01 
0.3((79730KE-01 
0.16K80331E-01 
0.67K556K0E-02 
0.25159603E-02 
0.e96K3116E-03 
0.310I3066E-03 
0.1027K322E-03 
0.3I732239E-0K 
0.e7K99e35E-05 
0.20K7026KE-05 
0.363026BKE-06 
0.K5592719E-07 
0.K098557KE-08 
0.26K68222E-09 
0.10755653E-I0 
0.27K86K5IE-12 
0.50826766E-1K 
0.5977038IE-16 
0.375K2K71E-ie 
0.1I53I736E-2C 
0.29755525E-23 

JF 

0.5 
1.5 
2.5 
3.5 
K.5 
5.5 
6.5 
7.5 
8.5 
9.5 
10.5 
11.5 
12.5 
13.5 
IK.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
2K.5 
25.5 
26.5 
27.5 
28.5 
79.5 
30.5 
31.5 
32.5 
33.5 
3K.5 
35.5 
36.5 
37.5 
38.5 
39.5 

INPUT VALUES OF 

PJF 

0.79e35507E-02 
0.277KK038E-0) 
0.5119I90KE-01 
0.73108239E-01 
0.92367705E-01 
0.10915B52E-00 
0.122K2217E-00 
0.12878K71E-00 
0.123533K9E-00 
0.1CKK0129E-00 
O.T5K5O767E-01 
O.K575I365E-0I 
0.2313II25E-0I 
0.9ei55293E-02 
0.356K0920E-02 
0.nK06691E-02 
0.33217906E-03 
0.898K89K2E-OK 
0.22530273E-0K 
0.51135213E-05 
0.1C119065E-05 
O.16779292E-06 
0.22557683E-07 
0.23966867E-0a 
0.1975KK59E-09 
0.12K98e63E-10 
0.60321327E-12 
0.2I99K828E-13 
0.600K7227E-15 
0.12256656F-16 
0.18662975E-18 
0.2105167KE-20 
0.17535102E-22 
C.1C687181E-2K 
0.K633KK03E-27 
0.1382K72BF-29 
0.27530KK6E-32 
0.35323656E-35 
0. 
0. 

TL 

SUM PJF 

0.79835507E-02 
0.35727588E-01 
0.e6919K92E-01 
0.160O2773E-0O 
0.252395KK6-00 
0.3615S395E-00 
0.K8397612E-00 
0.61276083E 00 
0.73629K32E 00 
0.eK069561E 00 
0.9161K638E 00 
0.9618977KE 00 
0.98502886E 00 
0.99KeKK39E 00 
0.998K08K8E 00 
0.9995K915E 00 
0.99988133E 00 
0.999971I7E 00 
0.99999370E 00 
0.9999988IE 00 
0.99999981E 00 
0.99999998E 00 
0.099999991 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999F 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999F 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 
0.09999999E 01 

IJFIIJF) AVE. 

0.5SIK0123E 02 



hORPALIZEO SPIN DISTRIBUTION FOLLOHING PARTICLE EMISSION 

AG-108 +132 HEV.) HEU 

DISTRIBUTION FOR PARTICLE NC. 3 

INPUT SIGMA WAS 0.30000000E 01 

L 

0. 
1.0 
2.0 
3.0 
K.O 

TL 

0.KK800000E-00 
0.30000000E-00 
0.8K999999E-01 
0.55999999E-02 
0.11000000E-02 

OUTGOING PARTICLE SPIN^O.! 

JFMAX=LHAX+JCHAX+S PRIME-KK 

OUTPUT HILL EE INTEGER 1 

JC 

0.5 
1.5 
2.5 
3.5 
K.5 
5.5 
6.5 
7.5 
8.5 
9.5 
10.5 
11.5 
12.5 
13.5 
IK.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
2K.5 
25.5 
26.5 
27.5 
28.5 
29.5 
30.5 
31.5 
32.5 
33.5 
3K.5 
35.5 
36.5 
37.5 
38.5 
39.5 

PJC 

0.79835507E-02 
0.277KK038E-01 
0.51I9190KE-01 
0.731oe239E-Ol 
0.92367705E-01 
0.10915852E-00 
0.I22K2217E-00 
0.12878K7IE-00 
0.123533K9E-00 
0.10KK0129E-00 
n.75K50767E-01 
0.K5751365E-01 
0.23131125E-01 
0.98155293E-02 
0.356K0920E-02 
0.11K0669IE-02 
0.33217906E-D3 
O.E9eK89K2E-OK 
0.22530273E-0K 
0.51135213E-05 
O.I0119065E-05 
0.16779292E-06 
0.22557683E-07 
0.239668678-08 
0.1975KK59E-09 
0.I2K98863E-10 
0.60321327E-I2 
0.2I99KB28E-13 
0.600K7227E-15 
0.)2254656E-16 
0.18662975E-18 
0.2105167KE-20 
0.17535102E-22 
0.10687181E-2K 
0.K633KK03E-27 
0.13e2K728E-29 
0.27530KK6E-32 
0.35323656E-35 
0. 
0. 

5000 

.0000 

FOR 5 INPUT VALUES OF TL 

JF 

0. 
l.C 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.C 
12.C 
13.0 
1K.0 
15.C 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
26.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.C 
35.0 
36.0 
37.0 
36.0 
39.0 
KO.O 
K1.0 
K2.C 
K3.0 

PJF 

0.251637066-02 
0.207123786-01 
0.K89K78586-0I 
0.7e29K6ie6-OI 
O.10K1716OE-OO 
0.12K92K53E-00 
0.138082656-00 
0.13917KK2E-00 
0.12K6K965E-00 
0.965025806-01 
0.63I87097E-0I 
0.3K537216E-01 
O.I569e93KE-01 
0.59666020E-02 
0.1923K931E-02 
0.537K762eE-03 
0.13329065E-03 
0.29el55K8E-0K 
0.601508K0E-05 
0.1C753836E-C5 
0.16567379E-06 
0.213557336-07 
0.22K581616-08 
0.ie8975K06-09 
0.125K6731E-10 
0.65115K90E-I2 
0.2626105KE-13 
0.8195755KE-I5 
0.19719120E-16 
0.36K72525E-1R 
0.5)79281KE-20 
0.56K53598E-22 
0.K7225063E-2K 
0.30306851(6-26 
0.1K913399e-28 
0.561KB2116-31 
0.160963896-33 
0.3K8337396-36 
0. 
0, 
0. 
0. 
0. 
0. 

SUH PJF 

0.251837066-02 
0.222307K9E-01 
0.721766076-01 
0.15CK7322e-00 
0.25K6KK63E-00 
0.37956935E-00 
0.51765200E 00 
0.656e26K2E 00 
0.781K7627E 00 
0.87797885E 00 
0.9K11659KE 00 
0.975703156 00 
0.991K020eE 00 
0.997366666 00 
0.99929217E 00 
0.9998296K6 00 
0.99996292E 00 
0.99999273E 00 
0.9999987KE OO 
0.999999eiE 00 
0.99999998E 00 
0.99999999E 00 
0.99999999E 00 
0.999999996 00 
0.999999996 00 
0.999999996 00 
0.999999996 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 
0.999999996 00 
0.999999996 00 
0.99999999E 00 
0.999999996 00 
0.999999996 00 
0.999999996 00 
0.99999999E 00 
0.99999999E 00 
0.999999996 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 

IJFIIJF) AVE. 

0.K7605637E 02 

0.99999999E 00 



NORMALIZED SPIN DISTRIBUTION FOLLOHING EMISSION OF GAMMA RAY NO. 1 o 

AG-108 +132 HEV.) HEK 

SPIN CUT OFF FACTOR ' 3.000 

HULTIPOLARITY OF GAHHA-RAY EMISSION 1 

JF(MAXI«JIIMAX)+L=K5.000 

IJFIUFI AVE. 

0. 
1.0 
2.0 
3.0 
K.O 

6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
1K.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.0 
35.0 
36.0 
37.0 
38.0 
39.0 
KO.O 
KI.O 
K2.0 
K3.0 
KK.O 

0.25I63706E-02 
0.20712378E-0I 
O.K89K7858E-01 
0.7e29K618E-01 
0.I0KI7I60E-00 

0.138062656-00 
0.139I7KK26-00 
0.12K6K9e5E-00 
0.96502580E-01 
0.63I87097E-01 
0.3K537216E-01 
0.1569893KE-01 
0.59666020E-02 
0.1923K931E-02 
0.537K7628E-03 
0.13329065E-03 
0.29ai55K86-0K 
0.60150BKOE-05 
0.10753836E-05 
0.16567379E-06 
0.213557336-07 
0.22K581616-06 
0.I86975K0E-09 
0.I25K6731E-I0 
0.65115K90E-I2 
0.2626105KE-13 
0.8I95755K6-I5 
0.197191206-16 
0.36K725256-18 
0.5I79281KE-20 
0.56K53598E-22 
0.K7225063E-2K 
0.3030a85KE-26 
0.IK9I3399E-28 
0.561Ka211E-31 
0.16096389E-33 
0.3Ka33739E-36 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 

n.o 12.0 
13.0 
1K.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.0 
35.0 
36.0 
37.0 
38.0 
39.0 
KO.O 
KI.O 
K2.0 
K3.0 
KK.O 
K5.0 

0.285012aiE-02 
0.23K9K826E-01 
0.55659250E-01 
0.8a95I297E-0l 
0.11736256E-00 
0.I3786193E-00 
0.1K675605E-00 
0.13975077E-00 
0.116213276-00 
o.a2Ka7Ka7E-oi 
0.K9177556E-01 
0.2KK29K02E-01 
0.1011070CE-01 
0.351253838-02 
0.10393063E-02 
0.26709a3KE-03 
0.60802919E-0K 
0.12K0335KE-0K 
0.22607K90E-05 
0.36I97282E-06 
0.K968K732E-07 
0.57055977E-08 
0.537I0305E-09 
0.KO809135E-1O 
0.2K7K62K96-11 
O.II8801K66-12 
0.KK8929K66-1K 
0.I329K035E-15 
0.3073289CE-17 
0.55269222E-I9 
0.770951036-21 
0.8325K0176-23 
0.6951K88KE-25 
0.KK82769IF-27 
0.22297750E-29 
0.85K079K6E-32 
0.251ie208E-3K 
0.558K9K06E-37 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0.28501281E-02 0.K282B291E 02 
0.263KK953E-01 
0.8200K20KE-01 
0.17095'i5nF-00 
0.28831806E-OC 
0.K2617999F-00 
0.57293eOKE 00 
0.712686618 00 
0.82a90008E 00 
0.911387566 CC 
0.96056511E 00 
0.9aK99K516 00 
0.99510521E CO 
0.99e6177KE 00 
0.9996570K6 00 
0.99992K1KE 00 
0.99998K93E 00 
0.99999733E 00 
0.999999596 00 
0.99999995E 00 
0.999999996 00 
0.99999999E 00 
0.99999999E 00 
0.999999996 00 
0.999999996 00 
0.999999996 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E 00 
0.99999999E CO 
0.99999999E 00 
0.999999996 CC 
0.99999999E 00 
0.99999999E 00 
0.99999999E CO 
0.99999999E OC 
0.99999999E OC 
0.99999999E 00 
0.999999996 00 
0.99999999E OC 
0.999999996 00 
0.99999999E CO 
0.99999999E 00 
0.99999999E 00 
0.99999999F 00 



NORMALIZED SPIN DISTRIBUTION FOLLOHING EMISSION OF GAMMA RAY NO. 2 

AG-108 •132 MEV.) HEK 

SPIN CUT OFF FACTOR 

HULTIPOLARITY OF GAHHA-RAY EMISSION 1 

JFIMAXI=JIIMAXI+L=K6.000 

JI 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 
a.o 
9.0 10.0 
11.0 
12.0 
13.0 
IK.O 
15.0 
16.0 
17.0 
18,0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.0 
35.0 
36.0 
37.0 
38.0 
39.0 
KO.O 
KI.O 
K2.0 
K3.0 
KK.O 
K5.0 

JFI 

0.285012aiE-02 
0.23K9K826E-01 
0.556592506-01 
0.889512976-01 
0.117362566-00 
0.13786193E-00 
0.1K6756056-00 
0.139750776-00 
0.116213276-00 
0.82K87Ke7E-01 
0.K9177556E-01 
0.2KK29K02E-OI 
0.10110700E-01 
0.35125383E-02 
0.10393063E-02 
0.26709B3KE-03 
0.60802919E-0K 
0.12K0335KE-0K 
0.22607K90E-05 
0.361972a2E-06 
O.K968K732E-07 
0.57055977E-08 
0.53710305E-09 
0.K0809135E-10 
0.2K7K62K9E-11 
0.1I8801K6E-12 
0.KK8929K6E-1K 
0.I329K035E-15 
0.30732B90E-17 
0.55269222E-19 
0.77095103E-21 
0.8325K017E-23 
0.6951K88KE-25 
0.KKa276916-27 
0.222977506-29 
0.e5K079K66-32 
0.2511820aE-3K 
0.558K9K066-37 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JF 

0. 
1.0 
2.0 
3.0 
K.O 
5.0 
6.0 
7.0 

a.o 
9.0 10.0 
11.0 
12.0 
13.0 
IK.O 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
2K.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
3K.0 
35.0 
36.0 
37.0 
38.0 
39.0 
KO.O 
KI.O 
K2.0 
K3.0 
KK.O 
K5.0 
K6.0 

FJF 

0.32330070E-02 
0.26681K92E-O1 
0.6323K7706-OI 
0.100665176-00 
0.13I08595E-00 
0.IK97995K6-00 
0.152397776-00 
0.136279K3E-00 
0.10K9K216E-00 
0.6e36229KE-01 
0.372K9972E-01 
0.1690((I3IE-01 
0.6K029157E-02 
0.20KI3KK2E-02 
0.555K3K67E-03 
0.13I23837E-03 
0.273673aiE-0K 
0.50796615E-05 
0.835961818-06 
0.1201K93KE-06 
0.1K773656E-07 
0.152288866-08 
0.129390506-09 
0.89KK227KE-11 
0.K98183I3E-I2 
0.22197729E-13 
0.7B686269E-15 
0.2209C767E-16 
0.K8925622E-18 
0.85I66595E-2O 
0.11611158E-21 
0.123601878-23 
0.102K9157E-25 
0.6607KK26E-26 
0.33057K656-30 
0.128I01K1E-32 
O.38352960E-35 
0.781529756-38 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

SUM FJF 

0.323300706-
0.2991KK99E-
0.931K92696. 
0.1938IKKK6. 
0.32K90C396-
O.K7K699936^ 
0.627097706 
0.763377136 
0.868319296 
0.936681586 
0.9739315KE 
0.99083567E 
0.99723658E 
0.99927992E 
0.99983S36E 
0.999966S9E 
0.99999396E 
0.99999903E 
0.999999a7E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.999999996 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.999999996 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.99999999E 
0.999999996 

-C2 
-01 
-01 
-00 
-OC 
-CC 
cc 
cc 
cc 
CC 00 

cc CO 
OC 
00 
00 
00 
00 
CO 
00 
00 
OC 
CO 
OC 
cc 
00 
cc 
00 cc 
cc 
00 
CO 
cc 
CC CO 
CO 
00 
00 
00 
00 
00 
CO 
CO 
00 
cc 
00 00 

IJFIIJF) AVE. 

0.38630216E 02 
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